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INTRODUCTION

The rock descriptions presented here are from 24 sections
measured in a previously unstudied area southeast of the city
of Hyderabad and 175 km northeast of Karachi, capital of Sind
Province in southern Pakistan (fig. 1). The descriptions are
preliminary to more detailed studies, particularly of the
fossil fauna and the Paleocene and Eocene stratigraphy in
southern Pakistan. The data are the basis of a major eluci-
dation of the lateral relationships of individual rock units
that collectively form part of the Laki Formation exposed in
the Ganjo Takkar and nearby Saidpur outlier.

The field work was performed as part of the Coal Resource
Exploration and Assessment Program (COALREAP) that is Com-
ponent 2a of the Energy Planning and Development Project.
Component 2a is financed by the Government of Pakistan and
the U.S. Agency for International Development (USAID) with
technical assistance from the U.S. Geological Survey and the
Geological Survey of Pakistan (GSP).

Coordinates

The coordinates of the sections in Table 1 are given in
latitude and longitude and metric units, including northings
and eastings. MNorthing and easting are metric coordinates
used on Pakistan topographic 1:50,000 scale maps. The metric
coordinates are divided into 1000 m squares.

Acknowledgments

We are grateful for the expertise and skills of the
Geological Survey of Pakistan for assisting in this project.
Special thanks are given to the USAID drivers for reaching
the off-road sites and to the police who performed guard
duty while we measured sections. 1In addition, the services
provided by the team of laborers who uncovered rock contacts
in the intense heat and dusty conditions are much appreciated.
Finally, the graciousnes of llohammad Ali Tarigq of the Geologi-
cal survey of Pakistan in permitting Riaz to spend time measur-
ing sections is most appreciated.

STRATIGRAPHY

The Laki Formation of Eocene age is a prominent part of
the stratigraphic sequence in Sind Province (fig. 2). The
formation is exposed over large areas and crops out in cliffs,
ledges, and ridges. The limestone ranges from very soft and
chalky to cryptocrystalline and contains a rich fossil micro-
and mega-fauna. Because of its fossil fauna, the Laki has
attracted researchers beginning with the earliest geologic
studies in the western part of the Indian subcontinent. Very
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Section

Number

9a.
10.
11.
12.
13.
14.
15.
le6.
17.
18.
19.
20.
21.
22,

23.

Table 1.

Section locations by coordinates

Latitude(N) Longitude(E) Northing(m) Easting(m)
25°08'21"? 68°27'25"? 830 750 21 85 060
25°10'30"" 68°25'38"'" 835 000 21 82 600
25°10'36'" 68°24'50"" 835 500 21 80 940
25°10'53"? 68°24'07"" 835 850 21 79 700
25°11'25"" 68°24'00"" 836 525 21 79 500
25°11'12'? 68°22'29"! 836 500 21 77 135
25°11'38"'"? 68°22'00"" 837 280 21 76 300
25°11'48"'? 68°21'53"'"? 837 740 21 76 030
25°12'05"? 68°21'46"" 838 075 21 76 840
25°12'09'? 68°21'37'" 838 400 21 75 600
25°12'31"" 68°21'30"" 838 995 21 75 450
25°12'42" 68°21'30'"? 839 500 21 75 460
25°13'09"'" 68°21'22"? 840 150 21 75 300
25°13'30"" 68°21'14"" 840 890 21 75 150
25°14'12"'? 68°21'08"'" 842 300 21 75 100
25°15'22"" 68°21'02"'" 844 340 21 74 900
25°15'32"? 68°21'29"'" 844 810 21 75 640
25°16'30"? 68°21'13"'" 846 500 21 75 280
25°17'23"" 68°21'24"'" 848 080 21 75 725
25°17'31"" 68°21'14"'" 848 400 21 75 510
25°17'42" 68°21'23"! 848 675 21 75 750
25°18'15"? 68°21'30"" 849 685 21 75 900
25°19'27"'" 68°21'38"'" 851 860 21 76 240
25°12'45"! 68°23'46'" 839 300 21 79 250
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little small-scale mapping of the formation has been performed
and there are almost no data available on its physical character-
isitcs. Faunas from a few widely scattered exposures have been
studied to determine the biostratigraphy but minimal attention
was paid to the lithology. All stratigraphic sections of this
report have been measured from the Indus River base level

(Meting Shale !llember) to the top of the Ganjo Takkar hills

(Laki Limestone Member).

LAKI FORMATION

The Laki Formation of Early Eocene (Ypresian) age was divid-
ed by Nuttall (1925) into four subdivisions from top to bottom:
(1) Laki Limestone llember, (2) leting Shale llember, (3) lleting
Limestone lMember, and (4) Sohnari Member (basal Laki laterite).
This report concentrates on the upper units, the Laki Limestone
Member and the Ileting Shale lMember (fig. 3). These units are
well exposed along the Ganjo Takkar bluffs and form steep slopes,
especially in the Laki Limestone llember. Rocks in the Laki
Formation are predominantly marly limestone and claystone with
thin beds of sandstone and lateritic claystone. Both the clay-
stone and the limestone have abundant mega- and micro-fossils
with the foraminifera, Alveolina sp. being common.

The Laki Limestone llember forms plateaus and weathers to a
vuggy and undulatory surface (fig. 4). The contact between the
Laki Limestone llember and the underlying lleting Shale llember is
sharp and undulatory, indicating a local unconformity. The con-
tact of the lleting Shale Member with the underlying Meting Lime-
stone llember is concealed in this area by Holocene colluvium and
the Indus River alluvial silt and sand. The Sohnari llember lies
on the Ranikot Group or Lakhra Formation and is unconformably
overlain by the lMleting Limestone !lMember of the Laki Formation.

Laki Limestone Member

The Laki Limestone llember of the Laki Formation crops out
in cliffs and ledges with steeply dipping slopes. It conform-
ably overlies the Meting Shale llember and they typically have a
sharp undulatory contact. The limestone is usually thick-
bedded to massive with numerous cavernous to drape-like fea-
tures. The surface has undergone intensive weathering, produc-
ing many vug and solution cavities. Where it forms ledges, the
limestone typically is cryptocrystalline (fig. 5) and gives a
sharp ring when struck by a hammer. The thick-bedded limestone
is generally chalky and crumble easily. Fossil burrows and
pelecypods are common throughout the member. 1In the sandy and
argillaceous parts of the member, fossil invertebrates such as
pelecypods, gastropods, and brachiopods are abundant. Cephalo-
pods are found scattered on the surface along with sea urchins
and spines. Foraminifera are so abundant in places that entire
beds can be recognized from section to section. Scattered dark
mineral grains commonly occur where the texture becomes sac-
charoidal and chalky.  Color varies from very pale orange (10
YR 8/2) to dark-yellowish-orange (10YR 6/6) to pale-yellowish-
orange (10YR 8/6), (Geological Society of American Rock-Color
Chart). :
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Colluvium

Colluvium is extremely thick on the lower slopes and
gradually thins towards the top of each section. The steep
upper slopes characteristically are covered with large scree
and boulders from the massive ledge-forming limestone above.

In addition, the weathering of the soft, chalky upper lime-
stone creates thick powdery, clayey material with large angular
cobbles. The contacts between different rock types is usually
located by digging through the cobbles and into the underlying
unit. The contacts in the lower slopes are found by digging as
much as 2 m. 1Indus River alluvial silt and sand are extremely
thick and are used as a point to begin the description of a
section.
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Section 1

Location: Approximately 1,850 m southeast off the Gaja Branch Canal,
3,930 m southeast from the village of Dars Chhutto and
3,500 m southwest from the village of Nuru !Mohan.

Topographic Sheet Number: 40 C/8

Coordinates: Longitude 68°27'25''E
Latitude 25°08'21''N
Northing 830 750 m
Easting 21 85 060 m

Date: September 27, 1987

Unit METERS

Number Description (Total)
BASE OF SECTION

l. Alluvium'l....................................l..............'(3.10)

Laki Limestone llember

Limestone, pale-yellowish-orange (10YR 8/6), weathers
yellowish-gray (5Y 8/1), scattered gypsum veins, fer-
ruginous zones, sandy towards top, marly, foraminifera, 3.55
poorly bedded to massive, hard and compaCt..ccsscsccecccccssss(6.65)

Limestone, pale-yellowish-orange (10 YR 8/6) to very
pale orange (l10YR 8/2), sandy, clayey, slightly fer- 1.57
ruginous, scattered gypsum veins, hard and compacCt..cceececesee(8.22)

Limestone, dark-yellowish-brown (10YR 6/6) to moderate-
yellowish-brown (10YR 5/4), contains fine-grained sand,
calcareous, clayey, ferruginous, fossiliferous, burrowed, 0.32
MasSSiVe, COMPACt.esseeocesssssacsccccccccsssssssssscccsssscsscsa(8.54)

Limestone, very pale orange (10YR 8/2) to dark-yellow-
ish-orange (10YR 6/6), iron stains on surfaces, scattered 5.77
fossil pelecypods, massive, soft, CcompacCt.ccecececccceceraaceeas(14.31)

Limestone, very pale orange (10YR 8/2) to grayish-white,
silty, sandy, ferruginous, scattered fossils, nodular, 2.90
massive, hard and compaCt...ieeeeressseccnsaccsssacssacsssaes(l7.21)

Limestone, very pale orange (10YR 8/2) to dark-yellowish-
orange (l0YR 6/6), silty, sandy, ferruginous, marly, 0.86
scattered fossils, nodular, massive, hard and compact........(18.07)

1.42
Limestone, mostly COVEred..ceeeesssscsssscoscssacasssasssaaessa(l9.49)

11



Unit METERS
Number Description (Total)

9. Limestone, very pale orange (10YR 8/2) to dark-yellowish-
orange (10YR 6/6), ferruginous, fossiliferous, nodular, 2.29
massive, hard and compact..ceceversecsessssessssssscsassassnsses(21.78)

10. Claystone, moderate-brown (5Y 3/4), weathers dark-yellow- 7.40
ish-brown (10YR 4/2), sandy, massive, loose, SOft..ieseceseeee(29.18)

1l. Limestone, very pale orange (10YR 8/2), fossiliferous, 0.80
hard and COmMPACt .. csressnssssnsossssssnsssonassonssssesssensss(29.98)

12, Claystone, dark-yellowish-orange (10YR 6/6) to moderate- 0.60
brown (5Y 3/4), sandy, massive, loose, soft..ieeievveceneenaes(30.58)

13. Limestone, very pale orange (10YR 8/2), weatheres yellow-
ish-gray (5Y 8/1), iron stains on surfaces, fossiliferous, 13.03
nodular, vuggy, massive, hard and compacte..isssssccseecsassea(43.58)

TOP OF SECTION

12



Section 2

Location: Approximately 1,200 m northwest from the village

of Dars Chutto and 1,600 m northwest from the
village of Sulaiman Daud.

Topographic Sheet Number: 40 C/8

Coordinates: Longitude 68°25'38!''E

Latitude 25°10'30''W
Northing 835 000 m
Easting 21 82 600 m

Date: September 30, 1987
Unit METERS
Number Description (Total)
BASE OF SECTION '
Meting Shale Member
1. Claystone, dark-yellowish-orange (10YR 6/6), calcareous,

slightly sandy, ferruginous, gypsum, scattered limestone
beds and laminae, friable and loose, top sharp, heavy 13.58
colluvium...llQ.ll.olo...ol.............‘....t.....‘t.t.t....(l3.58)

Laki Limestone lember

Limestone, very pale orange (1l0YR 8/2) to white (N9), sandy,
marly, scattered gypsum crystals, nodular, massive, vuggy, 9.29
soft, friable, weathered, base sharpee.icececeecsseocssccecsecsss (22.87)

Claystone, dark-yellowish-orange (10YR 6/6), calcareous, 0.30
soft, friable, weathered, base sSsharpP.ieceicecececccessssscseccccces(23.17)

Limestone, very pale orange (10YR 8/2) to white (N9), 2.07
marly sandy in parts, nodular, massive, weathered....ceeeeees(25.24)

Claystone, dark-yellowish-orange (10YR 6/6), scattered gypsum
flakes and crystals, ferruginous black grains, foraminifera, 0.73
fossil bivalves, friable, weathered, top sharp..icecsceceeeeess(25.97)

Limestone, very pale orange (10YR 8/2) to white (N9), sandy,
ferruginous concretions, scattered gypsum crystals near base,
contains a 1.30 m thick chalky weathered limestone bed at

base, contains .10 to 1.00 m thick, pale-yellowish-orange

(10YR 8/6) limestone bed 1.30 m from base, contains a 0.05

to 0.10 m thick layer of medium-light-gray weathered clay-

stone 1.20 m from base, scattered pelecypods and 8.84
fossiliferous zones, burrowed(?), NOAUlAY.ceeeeecessscceccseel(34.81)

Claystone, pale-yellowish-orange (10YR 8/6) to dark-yellow-

ish-orange (10YR 6/6), scattered gypsum flakes and 1.12
crystals, soft, friable, weathered, base and top sharp.cc¢e...(35.93)
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Unit METERS
Number Description (Total)
8. Limestone, very light gray (N8) to white (N9), sandy, gypsum

flakes and crystals, some dark mineral grains, scattered

fossil pelecypods and shell fragments, nodular, massive, 2.63

weathered, base sharp..ccceecececescsccessscscscssssosssssessss(38.56)
9. Claystone, pale-yellowish-orange (10YR 8/6), faintly bedded,

contains two beds of white (N9) sandy nodular limestone 0.20

to 0.30 m thick 6.58 m from base, weathered, soft, friable, 10.69

heavy Colluvium..............................................(49.25)
10. Limestone, white (N9), fossil shell fragments, fossil 2.26

gastropods, massive, weathered, top sharpe..ccecececeeccecseeecss(51.51)
11. Claystone, pale-yellowish-orange (10YR 8/6), soft, friable, 1.18

weathered....I......................‘........................(52.69)

3.24

12. Limestone, white (N9), nodular, masSSivVe..eeceescescsscssssseess(55.93)
13. Limestone, very light gray (N8) to white (N9), cryptocrystal-

line, contains black mineral grains, fossil corals, saccha- 1.65
roidal, wvuggy, blocky and massive, differential weathering...(57.58)

TOP OF SECTION
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.Section 3

Location: Approximately 2,930 m northwest from the village of Dara
Chhutto and 1,550 m north by northwest from the village
of Sulaiman Daud.

Topographic Sheet Number: 40 C/8 '
Coordinates: Longitude 68°24'50''E

Latitude 25°10'36''N

Northing 835 500 m

Easting 21 80 940 m

Date: October 2, 1987

Unit METERS
Number Description (Total)

4.25
l. Alluvium..........lllI.Il....o........l......l.....ll....llllll(4.25)

BASE OF SECTION

Meting Shale Member

2. Claystone, dark-yellowish-orange (10YR 8/6), to grayish-orange
(10YR 7/4), calcareous, sandy, ferruginous, scattered gypsum
lenses and crystals, numerous fossil pelecypods and gastropods
(sample number S-3-1), faintly bedded, very weathered, top 7.49
gradational.eceeccescesoscscssccccoccsossssssssscsaseacssssssssccccsss(lle7d)

3. Limestone, pale-yellowish-orange (10YR 8/6), weathers to dark-
yellowish-orange (10YR 6/6), slightly ferruginous, contains
fossil pelecypods (sample number S-3-2), burrowed(?), 3.08
NOAUlAar, MASSIVE . e essetstctcoscoscoscsssssssscssssscsscsscsscsscsssscse(ld.82)

4. Claystone, pale-yellowish-orange (10YR 8/6) to very pale orange
(10YR 8/2), contains gypsum crystals and flakes, calcareous,
contains a 0.30 m thick white (N9) limestone bed 0.30 m
above base and a 0.35 m thick white (N9) limestone bed
0.88 m above base, few scattered fossils, faintly bedded, 2.12
weathered, base gradational, top sharpeceescceseesoceccsccsassse(l16.94)

5. Limestone, pale-yellowish-orange (10YR 8/6) to very pale orange
(10YR 8/2), scattered gypsum lenses and flakes, contains large
fossil gastropods (sample number S-3-3), nodular, massive, 0.62
Weathered.iieeieeeeeeeeeeeeessssestestsescsscssascsosssscsssssscee(l756)

6. Claystone, pale-yellowish-orange (10YR 8/6), weathers to very

pale orange (10YR 8/2), calcareous, scattered fossil pele- 0.43
cypods, weathered.I.......lllllllI.lI....-l.-ll.lllllllllll..ll(l7.99)

15



Unit METERS
Number Description (Total)

7. Limestone, very pale orange (10YR 8/2), weathers to grayish-
yellow (5Y 8/4), marly, chalky, scattered fossils (sample 2.61
number S—3_4)' maSSiVG' SOft' Weathered..--..........-...-----(20-60)

8. Claystone, dark-yellowish-orange (10YR 6/6), calcareous, 0.31
scattered gypsum flakes and crystals, soft...ieeeeeecessnseees(20.91)

Laki Limestone Member

9. Limestone, very pale orange (10YR 8/2), sandy, chalky, soft, 2.90
weatheredlllllllll..ll.l...‘.l.l................‘.....‘.......(23‘81)

10. Limestone, dark-yellowish-orange (10YR 6/6), sandy, fossili- 0.36
ferous’ hard.........l..l.......Il...lllll..l.........l..ll...(24ll7)

11. Limestone, very pale orange (l10YR 8/2, slightly sandy, slight-
ly ferruginous, marly, chalky, fossiliferous, nodular, mas- 3.44
Sive' weatl.lered' top gradational. ® & & & & 0 5 & 0 5 0 0 0 0 0 PSP S 0 S PP PE RPN (27. 61)

12. Claystone, moderate-yellowish-brown (10YR 5/4) to dark-yellow-
ish-orange (10YR 6/6), friable, soft and loose, weathered, 0.35
toI) undulatory.....lll..OOOIOOt'.“.'..............'....l.....(27.96)

13. Limestone, very pale orange (10YR 8/2), chalky, wvuggy, 3.29
massive, weathered, top UndUlatory...eeeeeseesecssnsscssnssess(31.25)

14. Claystone, moderate-yellowish-brown (10YR 5/4), gypsum 1.59
crystals, soft and friable, weathered.....iiiieeeeerssesscssaeaas(32.84)

15. Limestone, very pale orange (10YR 8/2) to pale-yellowish- 0.94
orange (l0YR 8/6), nodular, massive, weathered.....ceeeeeeesse(33.78)

16. Claystone, pale-yellowish-orange (10YR 8/6) to very pale 0.29
orange (l10YR 8/2), friable, soft, weathered....cecceeeeeesesss(34.07)

17. Limestone, very pale orange (l10YR 8/2), nodular, massive, 3.35
weathered.‘......I......l.l...lll...l..l‘l.““-‘.....-...‘...(37042)

18. Claystone, pale-yellowish-orange (10YR 8/6) to very pale 0.49
orange (10YR 8/2), gypsum, friable, weathered.....ceeeeeeeeeee(37.91)

19. Claystone, dark-yellowish-orange (10YR 6/6) to pale-yellow-
ish brown (10YR 8/6), slightly calcareous, friable and soft, 0.18
‘Veathered.................l.'.llllll..........‘.l.........“‘.(38009)

20. Limestone, pale-yellowish-orange (10YR 8/6) to white (N9), 8.01
sandy, scattered gypsum crystals and flakes, massive€.:.eseseee.(46.10)
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Unit METERS
llumber Description (Total)

21. Claystone, moderate-yellowish-brown (10YR 5/4) to dark- 11.58
yellowish~orange (l0YR 6/6), slightly bedded, loose, friable..(57.64)

22. Limestone, very light gray (N8) to white (MN9), chalky, 0.68
nodular, massive, weathered, top gradational....ccceeceeeesess(58.32)

23. Limestone, very light gray (N8) to white (N9), sandy, crypto- 3.00
crystalline, vuggy, nodular, massive and bloCKY.eesesesssseees(61.32)

TOP OF SECTION
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Section 4

Location: Approximately 2,700 m northeast from the village of

Sulaiman Sumra and from the west facing section at
the village of Haji Ibrahim.

Topographic Sheet Number: 40 C/8

Coordinates: Longitude 68°24'07''E

Latitude 25°10'53''N
Northing 835 850 m
Easting 21 79 700 m

Date: October 4, 1987 '
Unit HMETERS
Number Description (Total)
BASE OF SECTION
Meting Shale liember
1. Claystone, moderate-yellowish-brown (10YR 5/4) to dark-yellow-

ish~orange (10YR 6/6/), weathers pale-yellowish-brown (10 YR
6/2), slightly calcareous, sandy, manganese surface coatings, 4.86
gypsum crystals, soft and loose, top sharpecccececcsesssesssssces(4.86)

Limestone, dark-yellowish-orange (10YR 6/6), weathers grayish-
orange-pink (5YR 7/2), sandy, dark mineral grains, iron stain- 0.57
ed surfaces, fossiliferous, massive, weathered.....eeeveeeseeee(5.43)

Claystone, variegated, weathers dark-yellowish-orange (10YR

6/6) to moderate-brown (5YR 3/4), sandy, scattered gypsum

crystals and flakes, top 0.25 m weathers moderate-red

(5R 4/6), oxidized zones, soft, friable, weathered, top 3.36

Sharpl.ll................000000.00000000llllllllll....llll0l000(8.79)

Sandstone, grayish-orange (10YR 7/4), fine-grained, contains
less than 50 percent quartz, slightly calcareous, scattered 0.42
dark mineral grains, massive, hard....eeeeecesscsocoscssosssssssaes(9.21)

Claystone, dafk—yellowish—brown (10YR 4/2) to dark-yellowish-
orange (1l0YR 6/6), slightly sandy, gypsum crystals, oxidized 13.59
near top, weathered, top Undulatory.ceeeeescessossssossssonsass(22.80)

Laki Limestone llember

Limestone, pale-yellowish-orange (10YR 8/6), weathers to gray-
ish-orange (10YR 7/4), slightly sandy, scattered gypsum crys-
tals and flakes, pelecypods, (sample number S-4-1), top 2.47
UNAUlatOryY.eeeeenessescssosssaonossssensssssssssssosssscnsssssseel(25.27)

Claystone, pale-yellowish-orange (10YR 8/6), weathers very 0.97
pale orange (10YR 8/2), calcareous, wWeathered. ceceesecoesssosss(26.24)
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Unit METERS
Number Description (Total)

8. Limestone, very pale orange (l0YR 8/2) to pale~yellowish-
orange (10YR 8/6), contains a 0.70 m thick bed of chalky
very light gray (N8) limestone 3.24 m from top, contains
a 0.05 to 0.10 m thick dark-yellowish-orange (10YR 6/6) 6.48
2.44 m from top, massive, weathered....eeessesnsssccccccsssssa(32.72)

9, Limestone, dark-yellowish-orange (10YR 6/6), fossiliferous, 0.31
massive' weatheredI.I.II.I.I.I..I.Illllll.-.-...l.l...lll.....(33l03)

10. Claystone, very pale orange (10YR 8/2) to grayish-orange 0.43
(.].OYR 7/4), weatkleredlllIIIIII......IIIIIIIII-'I.....-.-......(33.46)

l11. Limestone, very pale orange (l10YR 8/2), nodular, massive, 1.13
weatheredllll.lll...................l..llllll.........-.-----.(34.59)

12. Claystone, dark-yellowish-orange (10YR 6/6) to light-brown 5.89
(5YR 5/6), slightly calcareous, soft, friable....ieeeeeeaeeees(40.48)

13. Limestone, very pale orange (10YR 8/2) to pale~yellowish-
orange (l0YR 8/6), weathers to medium-dark-gray (N4), very 1.62
weathered, honeycomb texture, hard. ..cceesecsccsccsssssscssess(42.10)

0.78
l14. Claystone, very pale orange (lOYR 8/2)ccccccescacccccasssssssse(42,88)

0.30
15. Claystone, dark-yellowish-orange (l10YR 6/6), weathered........(43.18)

l6. Claystone, pale-yellowish-orange (10YR 8/6) to grayish-orange 2.56
(lOYR 7/4)' mostly coveredllllllll.llIlI-II.--...--l.....l...l(45.74)

17. Limestone, very pale orange (1l0YR 8/2) to pale-yellowish-
orange (l0YR 8/6), large fossil gastropods (sample number 1.97
8-4-2)’ Very Weathered, hardauuu........------cccc-c-coc---n-o(47-7l)

11.56
18. Claystone, mostly covered, top undulatoOryY.ceeceecsesssscoscsscaea(59.,27)

19. Limestone, very pale orange (10YR 8/2) to grayish-orange (10YR
7/4), chalky, ferruginous, dark mineral grains, fossiliferous, 1.62
nodular, massive, very weathered, hard..ceccceececececsceasseecease(60.89)

20. Claystone, very pale orange (l0YR 8/2) to dark-yellowish- 0.74
orange (l10OYR 6/6), calcareous, soft, friable, weathered.......{(61.63)

21. Limestone, grayish-orange-pink (5YR 7/2) to very pale orange
(10YR 8/2), weathers light-gray (N7) to medium~light-gray (N6),
micritic, cryptocrystalline, vuggy, solution cavities, mas- 1.06
sive, top 0.51 m forms ridge top, hard, weathered.....eeeeee..(62.69)

TOP OF SECTION
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Section 5

Location: Approximately 650 m north from the village of Haji

Ibrahim and 3,200 m northeast from the village of
Sulaiman Sumra.

Topographic Sheet Humber: 40 C/8

Coordinates: Longitude 68°24'00''E

Latitude 25°11'25''N
lNlorthing 836 525 m
Easting 21 79 500 m

Date: October 7, 1987
Unit METERS
Number Description (Total)
BASE OF SECTION
Heting Shale Member
1. Limestone, dark-yellowish-orange (l10YR 8/6) to grayish-orange

(10YR 7/4), sandy, scattered dark mineral grains, fossili- 0.60
ferous, hard in places, weathered, top SharP.cceceeecccscscessas(0.60)

Limestone, fossil coquina bed, light-brown (5YR 5/6) to
moderate-brown (5YR 4/4), abundant fossils, burrowed, very 0.20
Sandy, WEathered, base Sharp...l...l....lil.'.'.'.'.'."00'000(0080)

Limestone, pale-yellowish-orange (l0YR 8/6), slightly sandy,
scattered dark mineral grains, fossiliferous, foraminifera, 0.10
chalky, soft, weathered, mostly covered....eeeeecesccsssesssss(0.90)

Claystone, dark-yellowish-orange (10YR 6/6) to moderate-
yellowish-brown (10YR 5/4), sandy, gypsiferous, scattered 3.27
dark mineral grains, soft, friable, weathered, top sharp......(4.17)

Sandstone, dark-yellowish-orange (10YR 6/6), weathers gray-
ish-orange (10YR 7/4), fine-grained, contains less than 50

percent quartz, calcareous, scattered dark mineral grains,
fossiliferous, foraminifera (sample number 29F), poorly 0.68
bedded, compact, base SharpP.ceeeeeceecesesececcscssssssssssceee(4.85)

Claystone, moderate-brown (5YR 4/4), slightly sandy, ferrugin-
ous in places, contains thin gypsum veins, glauconitic and 0.85
foraminiferal in basal 0.20 m, Weathered. .ceceeeeeececeseccccee(5.70)

Claystone, moderate-olive-brown (5Y 4/4) to light-olive-

brown (5Y 5/6), sandy, glauconite, abundant foraminifera, 0.60
claystone (sample number S—=5-1)ccceececsvessccssscssscscssssos(6.30)
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Unit METERS

Number Description (Total)
8. Sandstone, dark-yellowish-orange (10YR 6/6), weathers gray-
ish-orange (l10YR 7/4), fine-yrained, contains less than 50
percent quartz, calcareous, clayey, scattered dark mineral 1.05
grains, fossiliferous, foraminifera (sample number 30F).......(7.35)
9. Claystone, dark-yellowish-orange (10YR 6/6), contains 45
percent light-olive-gray (5Y 5/2) very fine to fine-
grained sand, glauconite, gypsiferous, soft, friable, 3.85

(Samp]e number 3_5_3)oooooooooolooooooo.oooooo00.000.00000000(11020)

10. Limestone, very pale orange (10YR 8/2), weathers grayish-
orange (10YR 7/4), slightly sandy, scattered ironstone con-
cretions on surface, some dark mineral grains, fossiliferous,
large foraminifera (sample number 31F), burrowed, sac- 0.85
CNAaroidaleeeeeeeeesoeasooooessoasssosssscsssocssssssssossosss(l12.05)

11. Claystone, moderate-yellowish-brown (10YR 5/4), slightly
calcareous and sandy, gypsiferous, silty at places, scat-
tered manganese surface coatings and mineral grains, faintly 2.30
bedded, soft, loose, friable, weathered...eeeeoseeeoeeeeseseosl(ld.35)

12. Gypsum, weathers moderate-reddish-brown (10YR 4/6), oxidized 0.10
zones, weathered, base and top SNAIrP.ceeeeeececeececesseaesassl(l14,.45)

13. Sandstone, moderate-yellowish-brown (10YR %/4) to dark-yel-
lowish-orange (10YR 6/6), fine- to medium-grained, contains
65 percent quartz, scattered dark mineral grains, some fer-
ruginous material, thin gypsum lenses, scattered oxidized
zones, fossiliferous, thick-bedded, soft, friable, weather- 0.80
€d, tOpP SNArPeeeeeeeeeecececesesssecacscssacsssssssscssesnsnssl(lB.25)

14, Claystone, moderate-yellowish-brown (10YR 5/4) to dark-yel-
lowish-orange (10YR 6/6), slightly calcareous, faintly bed- 0.10
ded, soft, weathered, top and base Sharpeceeeeceeceeccceseses(15.35)

15, Sandstone, dark-yellowish-orange (10YR 6/6) to grayish-orange
(10YR 4/4) to pale-yellowish-orange (10YR 8/6), fine- to
medium-grained, contains 65 percent quartz, subrounded to
subangular quartz grains, scattered dark mineral grains, some
glauconite grains, foraminifera (sample number 32F), crossbed-
ding inclined approximately 30 degrees, few oxidized zones,
thick bedded, contains a thin ferruginous laminae at top, 0.45
soft,friable, weathered, top and base Sharp..ceeeececeeeeeesa(15.80)

16. Claystone, moderate-yellowish-brown (10YR 5/4), weathers
pale-yellowish-brown (10YR 6/2), sandy, silty, soft, friable,
loose, faintly bedded, weathered, base sharp, top 0.45
UNAUT @O Y oo veeesseseesoscacesossosesesosssssessscssssssssscsnses(lb,95)
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Unit : ' METERS
Number Description (Total)

17. Limestone, dark-yellowish-orange (10YR 6/6), weathers
pale-orange (10YR 8/2), sandy, fossiliferous, nodular, 0.12
weathered, base and top undulatoryllllll..II.II.I..........ll(l6.07)

18. Claystone, pale-yellowish-brown (10YR 6/2), weathers very
pale orange (l0YR 8/2), sandy, calcareous and glauconitic
in parts, abundant gypsum lenses with oxidized zones in 0.37
basal 0.20 m, fossiliferous, weathered, top sharp.cicccceees(16.44)

19. Limestone, grayish-orange (10YR 7/4), few quartz grains
and dark mineral grains, basal 0.18 m is soft and
sandy, top 0.22 m is hard and cryptocrystalline
forming ledges, fossiliferous, foraminifera, thick- 0.40
bedded, weathered. ccceeeeeeecscsssccsscsssssssssscscssscasses(l6.84)

20. Claystone, moderate-brown (5YR 4/4), calcareous, gypsifer-
ous, scattered ferruginous zones, some glauconite grains,
foraminifera, vertical gypsum lenses in top 0.20 m, loose, 2.70
friable, soft, weathered..icceieeeteeeteesstsoossccsssescossseas(l9.54)

21. Sandstone, grayish-orange (10YR 7/4), very fine to fine-
grained, contains less than 50 percent quartz, calcareous,
scattered dark mineral grains, gypsum lenses, fossiliferous,
foraminifera, poorly sorted, thick-bedded to massive, base 0.95
UNAUlAtOrY eceeeeseesaeecsescssoscesssssssoccccssassssssssccccces(20.49)

22. Claystone, pale-yellowish-orange (10YR 8/6) to grayish-
orange (l0YR 7/4), calcareous, sandy, containss a 0.02 ,
m thick gypsum band at top, fossiliferous, foraminifera, 0.60
MASS1VEaueessossssssosssssssssssssossssssssssssssssacsssssssass(21.09)

23. Claystone, dark-yellowish-orange (10YR 6/6) to pale-brown
(5YR 5/2), calcareous at top, slightly sandy, some gypsum
lenses, scattered red and yellow oxidized zones, hard, base 2.50
ShHAYPDeeeeeeeceetosstsssscscecscstsassaassnsscsscscsssscscsscsassse(23.59)

24, Limestone, very pale orange (1l0YR 8/2) to grayish-orange
(10YR 7/4), sandy, scattered ironstone concretions on sur-
face, fossiliferous (sample number S-5-4), foraminifera, 2.10
thin-bedded to poorly bedded, weathered....cececeeeeecesccccecee(25.69)

25. Claystone, dark-yellowish-orange (10YR 6/6), weathers gray-
ish-orange (10YR 7/4) to dusky-yellow (5Y 6/4), sandy, gypsi-
ferous, fossiliferous (sample number S-5-5), scattered 6.35
concretions on surface, soft, loose, weathered...eeeeceeseses(32.04)
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Unit METERS
Number Description (Total)

Laki Limestone liember

26. Limestone, very pale orange (l0YR 8/2) to grayish-orange
(1LOYR 7/4), scattered dark mineral grains, sandy, nodular,
fossiliferous (sample number S-5-6), foraminifera, burrowed, 4.05
hard, compact, weathered, ledge forming...ccecseecececcscceeeeaa(36.09)

27. Limestone, very pale orange (1l0YR 8/2), weathers dark-gray
(N3), slightly sandy, chalky, scattered dark mineral grains,
very weathered, sandy and clayey in basal 0.50 m,
fossiliferous (sample number S-5-7), burrowed, massive, 2.65
slope forming, mostly covered...ceeeeececcecccososssssssseaccsse(38.74)

28. Limestone, very pale orange (l10YR 8/2) to grayish-orange
(10YR 7/4), chalky, scattered dark mineral grains, fossili- 3.60
ferous, foraminifera, nodular, massive, ledge forming........(42.34)

7.80
29. Limestone, soft, weathered, slope forming, mostly covered....(50.14)

30. Limestone, very pale orange (10YR 8/2) to pale-yellowish-
orange (l10YR 8/6), weathers medium-dark-gray (N4), scattered
dark mineral grains, fossiliferous, foraminifera, nodular, 4.20
massive, wvuggy, ledge forming at base€...cccecesccssssaessacass(54.34)

31. Claystone, dark-yellowish-orange (10YR 6/6) to moderate-
yellowish-brown (10YR 5/4), slightly calcareous and sandy, 1.65
few gypsum flakes, soft, friable, loose, weathered....ccseeee(55.99)

32. Limestone, very pale orange (1l0YR 8/2) to grayish-
orange (10YR 7/4), scattered dark mineral grains, foramini- 2.30
fera, nodular, massive, hard, compact, ledge forming.........(58.29)

33. Claystone, moderate-yellowish-brown (10YR 5/4) to dark-
yellowish~orange (10YR 6/6), sandy, scattered dark mineral
grains, contains a dark-yellowish-orange (10YR 6/6) to
grayish-orange (10YR 7/4) 0.20 m thick limestone bed
4.20 m from base, fossil cephalopods and corals on sur- 10.20
face (sample number S-5-9), foraminifera, soft, friable......(68.49)

34. Limestone, very pale orange (10YR 8/2) to white (N9),
chalky, scattered dark mineral grains, fossiliferous,
foraminifera, burrowed, thick-bedded to massive, base 5.15
sharp, ledge fOrMiINg..eeeeececsesccessssssccssssssssscssccsscces(73.64)

TOP OF SECTION
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Section 6

Location: Approximately 3,050 m northwest from the village of

Sulaiman Sumra and 840 m southeast from the village
of Jhangli Shoro, and at the village of Ziarat Pir Haji.

Topographic Sheet Number: 40 C/8

Coordinates: Longitude 68°22'29''E

Latitude 25°11'12''N
Northing 836 500 m
Easting 21 77 135 m

Date: October 7, 1987
Unit METERS
Number Description (Total)

BASE OF SECTION

Meting Shale Member

Claystone, moderate-yellowish-brown (10YR 5/4) to dark-
yellowish-orange (l10YR 6/6), very sandy at top, soft, 0.15
‘Jeathered' top gradational... ® & & 0 & 0 2 0 0 0 P 9GS S SO SO P SO S e e 0o (0.15)

Sandstone, light-olive-gray (10YR 5/2) to light-olive-

brown (5Y 5/6), fine—-grained, contains less than 50 percent

quartz, clayey, calcareous, scattered dark mineral grains,

slightly gypsiferous, slightly fossiliferous, sorted, soft, 0.55
Weathered. . icieseeeeesesssssssossssscssssessssososssssssssssssnns(0.70)

Claystone, light-olive-brown (5Y 5/6), calcareous, sandy,
silty, gypsiferous, few ferruginous bands, contains fossili- 1.95
ferous and glauconitic sandstone laminae, faintly laminated...(2.65)

Limestone, grayish-orange-pink (5YR 7/2) to light-brown
(5YR 6/4), very sandy, scattered dark mineral grains, 0.10
fossiliferous' foral“inifera' hardcoooooooooooooo-ooo-oooaooooo(2075)

Claystone, grayish-orange (10YR 7/4) to dusky-yellow (5Y
6/4), slightly calcareous, sandy, scattered dark mineral 0.90
grains, gypsiferous, soft, loose, tOp Sharpececeecscecscssccese(3.65)

Sandstone, yellowish-gray (5Y 7/2), very fine to fine-
grained, subrounded quartz grains, silty, clayey, scat- 0.50
tered dark mineral grains, sorted, thick-bedded, top sharp....(4.15)

Claystone, dark-yellowish-orange (10YR 6/6) to dusky-

yellow (5Y 6/4), sandy, gypsiferous, fossil cephalopods on

surface (sample number S-6-1), soft, loose, friable, 1.55
weathered, top SharpPesieeesceecccsssesssssssssssssessasssssssae(5.70)
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Unit . METERS
Number Description ' (Total)

8. Limestone, very pale orange (10YR 8/2), chalky, slightly
sandy, scattered ferruginous zones, fossiliferous (sample 1.45
number S—6_3)' foraminifera, SOft, tOp Sharp........-.........(7.15)

9. Limestone, fossil coquina, dark-yellowish-orange (10YR
6/6), contains fossil pelecypods, gastropods, shell frag-
ments, burrowed, oxidized zones at surface, (sample number 0.20

S_6_2)IIIIO.I!I..I..................I.IIl...........C..0......(7.35)

10. Limestone, very pale orange (l10YR 8/2), chalky, sandy,
slightly gypsiferous, fossiliferous (sample number 1.45
S-6-4), foraminifera, thick-bedded, weathered..cceecececsocsces(8.80)

11, Claystone, pale-yellowish-brown (10YR 6/2), calcareous,
sandy, slity, abundant gypsum lenses, some oxidized zones, 6.85
scattered fossil hash zones, friable, weathered..ciceseeeceeee(15.65)

12. Limestone, dark-yellowish-orange (10YR 6/6), very sandy,
scattered gypsum lenses and veins, abundant fossils,
burrowed, thick-bedded, base sharp and undulatory, ledge 0.45
FOrmingeeeeeeeeeseesassessssossosssstssssssssescssssssssssssssese(l6.10)

13. Claystone, moderate-yellowish-brown (10YR 5/4) to grayish-
orange (10YR 7/4), slightly sandy, gypsiferous, scattered
ferruginous zones, some dark mineral grains, soft, 1.05
weathered.iieeeeseseeessseseasscsessesasscsscccsstssssscsssscssas(l7.15)

1l4. Sandstone, light-olive-brown (5Y 5/6) to dusky-yellow 0.30
(5Y 6/4), some fossil hash, abundant glauconite...ececeeceases(17.45)

15. Limestone, dark-yellowish-orange (10YR 6/6), very sandy,
gypsiferous, scattered dark mineral grains, fossiliferous, 0.55
foraminifera.Q.l..'............I.I..I.I...lil....I......I....(ls.oo)

16. Claystone, dark-yellowish-orange (10YR 6/6) to light-
brown (5YR 5/6) to light-olive-gray (5Y 5/2), abundant 3.35
gypsum, sandy, glauconitic, soft, loOS€.iieetceccccccccsssces(21.35)

17. Limestone, dark-yellowish-orange (10YR 6/6) to pale-
yellowish-orange (10YR 8/6), very sandy, gypsiferous, 1.15
scattered dark mineral grains, thick-bedded, weathered.......(22.50)

18. Claystone, moderate-brown (5YR 4/4) to dark-yellowish-
orange (10YR 6/6), slightly sandy, gypsiferous, 3.50
Soft’ loose, friable.....l...llII.'........"."'...l........(26.00)

19. Limestone, moderate-orange-pink (5YR 8/4) to light-brwon
(5YR 6/4), abundant ironstone concretions, fossiliferous,
foraminifera, saccharoidal, thick-bedded, hard, base 0.65
ShAr P e e eieeeeetstsestsoscscsetstscsstssssassctasscssasssssssssssssssacs(26.65)
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Unit METERS
Number Description (Total)

20. Claystone, dark-yellowish-orange (10YR 6/6) to moderate-
yellowish-brown (10YR 5/4), calcareous, gypsiferous,
slightly sandy and silty, scattered oxidized zones,
fossiliferous, foraminifera (sample number 34F), soft, 2.55
loose, friable, weathered, top sharpPisccceccescccsssecssceees(29.20)

21. Limestone, pale-yellowish-orange (10YR 8/6) to dark-
yellowish-orange (10YR 6/6), sandy, few scattered dark
mineral grains, fossiliferous (sample number S-6-5),
foraminifera, poorly bedded, loose, friable, weathered, 1.05
basSe ShaArPeesesesseesssssosceccsososossossscssssossssscscssscsccsecces(30.25)

22, Claystone, moderate-yellowish-brown (10YR 5/4) to
moderate-~brown (5Y 4/4), slightly sandy, few dark
mineral grains, calcareous at top, gypsiferous, loose, 7.50
weathered, top sharp and undulatoOry.eeeeeececcssssssssccscnsss(37.75)

Laki Limestone HMember

23. Limestone, very pale orange (10YR 8/2) to pale-yellow-
ish-orange (10YR 8/6) to white (N9), chalky, few
scattered dark mineral grains, fossiliferous, foramin-
ifera (sample number 35F), burrowed, saccharoidal,
massive, vuggy, soft, weathered, base sharp and 19.35
UNAULAtOrY oo veessrsooesssseosososoocossssssssssssssssccscsnssssssssse(57.10)

TOP OF SECTION
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Section 7

Location: Approximately 400 m northwest from the village of
Jhangli Shoro and 3,200 m southeast from the village
of Hayat Choto.

Topoyraphic Sheet Number: 40 C/8
Coordinates: Longitude 68°22'00''E
Latitude 25°11'38''N
Northing 837 280 m
Easting 21 76 300 m
Date: October 10-13, 1987

Unit METERS
Number Description (Total)

BASE OF SECTION

Meting Shale l!lember

1. Claystone, dark-yellowish-orange (10YR 8/6) to moderate-
yellowish-brown (10YR 5/4), calcareous, sandy, gypsiferous,
scattered dark mineral grains, soft, friable, (sample number 0.35

s-7—l)o.--noooonllnoccoooocOOcOc000000...0.0llt‘l“t.‘l“n“ooo(0035)

2, Sandstone, dark-yellowish-orange (1l0YR 6/6) to grayish-orange
(10YR 7/4), fine-grained, contains less than 65 percent quartz,
subrounded grains, calcareous, scattered dark mineral grains,
clayey in parts, sorted, thin-bedded, loose, friable, 0.20
weathered, toOp ShaArPecececeesccessscsacssssssssssssssssssssssces(0.55)

3. Claystone, dark-yellowish-orange (10YR 6/6) to light-brown
(5YR 5/6), calcareous, sandy, scattered gypsum flakes, 0.18
faintly bedded, soft, loose and friable, weathered....eeseeesss(0.73)

4. Sandstone, grayish-orange (10YR 7/4), very fine to fine-
grained, contains 80 percent quartz, calcareous, clayey,
scattered dark mineral grains, few fossils, thin-bedded to 0.70
massive, loose, friable, weathered. ..ceeeessessesssossosssssessss(led3d)

5. Claystone, dark-yellowish-orange (10YR 6/6), calcareous,
sandy, gypsum flakes, scattered fossil fragments, manganese 0.68
surface coatings, soft, friable, weathered, top sharpeceeceeesss(2.11)

6. Limestone, dark-yellowish-orange (10YR 6/6) to pale-yellow-
ish-orange (10YR 8/6), clayey, very sandy, scattered gypsum
veins, dark mineral grains, fossiliferous, soft, loose and 0.22
friable..-..............................................-...--.(2-33)
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Unit METERS
lumber Description (Total)

1.00
7. Claystone, mostly covered, thins and thickens laterally........(3.33)

8. Limestone, dark-yellowish-orange (10YR 8/6) to grayish-
orange (10YR 7/4), sandy, clayey, scattered gypsum lenses,
fossil bivalve fragments, abundant foraminifera, massive, 1.30
soft to hard, base SharP.ccccessccsssssssssssssssssssssssssssecs(4.63)

9. Limestone, very pale orange (10YR 8/2), gypsum lenses along
solution fractures, dark mineral grains, scattered oxidized 1.20
zones, nodular and massive, hard, top gradational...ccceeeeseee(5.83)

10. Limestone, fossil coquina, dark-yellowish-orange (10YR 6/6),
(sample number S-7-3), ironstone concretions, dark mineral 0.16
grains, hard’ compact...I.lllll.'."........0...'...."........(5.99)

0.05
11. Claystone, calcareous, soft, base undulatory.cccececoscessscessss(6.04)

12. Limestone, very pale orange (10YR 8/2), weathers grayish-
orange (10YR 7/4), sandy, scattered dark mineral grains,
gypsiferous, slightly fossiliferous, hard, compact, 0.15
LOP ShArPeeeeeeeeetssesssssessssassssessssssscsssssssssssssnscss(6s19)

13. Claystone, dark-yellowish-orange (10YR 6/6), sandy, gypsum, 1.70
soft, friable, weathered, mostly coverediceessscecccsscssscssss(7.89)

14. Limestone, dark-yellowish-orange (10YR 6/6) to pale yellow-
ish-orange (l10YR 8/6), sandy, gypsiferous, clayey in parts, 0.23
‘Jeathered' base undulatory.ll'.. 0..II.....‘..........'l.l..ll.l(s.lz)

15. Sandstone, grayish-orange (10YR 7/4), fine- to medium-
grained, contains 60 percent quartz, calcareous, subrounded
to subangular grains, glauconite, ferruginous grains, poorly 0.10
sorted, base UNAUlator Y cceeseeecssenssasssssscssascsssnssssssssses(B8Bs22)

16. Limestone, very pale orange (10YR 8/2) to pale-yellowish-
orange (10YR 8/6), sandy, gypsum, includes a 0.34 m thick 0.56
wavy-bed 0.22 m from base, few fossils, hard and compact.......(8.78)

17. Claystone, dark-yellowish-brown (10YR 4/2) to dark-yellow-
ish-orange (l0YR 6/6), calcareous, sandy, abundant glquconite,
numerous foraminifera (sample number S-7-4), fossiliferous, top
0.13 m very sandy, gypsiferous, loose, friable, soft, 5.01
weathered, top gradational, partly covered.:.ccceeeessscscceass(13.79)

18. Limestone, grayish-orange (10YR 7/4), weathers dark-yellow-
ish-orange (10YR 6/6), sandy, clayey in parts, scattered dark
mineral grains, fossil pelecypods, thin-bedded to massive, 0.36
compact, tOp ShaArPeiiesescessetettceastecastcsscssssocssccccccseea(ld.1B)
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Unit METERS
Number Description (Total)

19. Claystone, dark-yellowish-orange (10YR 6/6) to dark-yellow-
ish-brown (10YR 4/2), sandy, scattered gypsum partings, 0.35
fossiliferous, friable, weathered, top gradational.s.eeeeecssess(14.50)

20. Claystone, pale-brown, (5YR 5/2), sandy, glauconite, 0.20
scattered ferruginous grains, abundant foraminitera, soft.....(14.70)

21. Claystone, dark-yellowish-orange (10YR 6/6) to dark-yellow-
ish-brown (10YR 4/2), slightly sandy, manganese surface
coatings, ferruginous grains, faintly bedded, soft and 0.42
friable to compacteeeeeeeeeeessesescesssssesosccscssssessssssssscnse(l5.12)

22. Claystone, moderate-brown (5YR 4/4), sandy, calcareous,
abundant glauconite, few gypsum crystals, few fossils,
numerous foraminifera, faintly bedded, soft, friable, 0.14
EOD ShaArPeeeeeeeeeeeesssccscecsceceassscscscsscscssssssasssssccscasss(l5.26)

23. Claystone, dark-yellowish~-orange (10YR 6/6) to light-
olive-gray (5Y 5/2), sandy, calcareous, gypsiferous, few 0.18
fossils....ll.........................0.......................(15.44)

24, Limestone, dark-yellowish-orange (10YR 6/6) to grayish-
orange (10YR 7/4) to yellowish-gray (5Y 7/2), sandy, scat-
tered gypsum lenses, glauconitic, fossiliferous, basal 0.1l5
m less fossiliferous, grades less forminiferal towards 1.00
EOP, tOP ShArP.ceeceeeectersersecsssssssansesssssssessccnssssssec(l6.dd)

25. Claystone, dark-yellowish-orange (10YR 6/6) to light-
olive-gray (5Y 5/2), sandy, scattered gypsum flakes, soft, 3.47
friable and loose, tOpP SharPiceesssessescassssssossssssssasssss(l19.91)

26. Limestone, grayish-orange (10YR 7/4) to very pale orange
(LOYR 8/2), cryptocrystalline, ferruginous grains, basal
0.30 m is very gypsiferous, fossiliferous, thick-bedded, 0.80
weathered, toOp SharpPesscececessssssssccsassssssosassssssssssssee(20s7l)
27. Claystone, dark-yellowish-orange (10YR 6/6) to dark-
yellowish-brown (10YR 4/2), slightly sandy, few gypsum
flakes, ferruginous grains, iron staining on surfaces, 2.97
soft, friable, weathered, top sharp and undulatory..ceeesceeee.(23.68)

28. Limestone, grayish-orange (10YR 7/4), slightly sandy,
scattered dark mineral grains, fossiliferous, thick- 0.73
bedded to massive, weathered, hard and compacteecsssssseesessea(24.41)

29. Claystone, light-brown (5Y 5/6) to moderate-brown (5Y
4/4), calcareous, contains 40 percent sand grains, less
sandy towards top, scattered oxidized zones, iron staining
on surfaces, soft, friable, weathered, top sharp and 1.79
UNAULAtOrY s oo eereeescssasessssasssscasssssassssssssssssscccscnsss(26.20)
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Unit METERS
Number Description (Total)

30. Limestone, pale-yellowish-orange (10YR 8/6) to grayish-
orange (l10YR 7/4), dark mineral grains, cryptocrystalline,
fossiliferous, saccharoidal, thick-bedded to massive, 2.44

hard....-.-.--...-o------o-----.-......----.----...-..........(28-64)

31. Claystone, moderate-brown (5YR 4/4) to dark-yellowish-
orange (10YR 6/6), sandy, scattered gypsum flakes, dark
mineral grains, iron staining on surfaces, contains thin
beds of red and yellow oxidized zones, faintly bedded, soft, 5.99
friable, compact, weathered, base sharp and undulatory........(34.63)

Laki Limestone lember

32. Limestone, dark-yellowish-orange (10YR 6/6), weathers gray-
ish-orange (10YR 7/4), sandy in parts(?), burrowed, massive,
highly brecciated with angular fragments, base undulatory and 2.60
sharp, toOp Sha@rPesieceeeeeestesseessscssscssssssessssassasscsscses(37.23)

33. Limestone, pale-yellowish-orange (10YR 8/6), weathers gray-
ish-orange (10YR 7/4), sandy, marly, fossiliferous, foramini- 1.80
fera' massive' softlI.II.I..II.I...II............III.I...IIII.(39.03)

34, Limestone, dark-yellowish-orange (10YR 6/6) to pale-
yellowish-orange (l10YR 8/6), sandy, manganese surface coat- 1.70
ings, massive, forms ledges, weathered.....cececeeeeesscescaaea(40.73)

35. Limestone, pale-yellowish-orange (10YR 8/6), sandy, marly,
clayey, scattered dark mineral grains, massive, thickness 0.40
varies laterally.ceeeeseeseessssssscssssossasssssscssosanssees(d41.13)

36. Limestone, pale-yellowish-orange (10YR 8/6) to light-
brown (5YR 6/4), sandy, contains a 2.28 m thick grayish-
orange (l0YR 7/4) bed 2.80 m from base, scattered dark
mineral grains, burrowed, nodular, massive, (sample 5.08
NUIMDEE S=7=7) ceeeeesoossososcsesscesccsoscsscsccscssosscsssoescescecssssl(d6.21)

37. Claystone, dark-yellowish-brown (10YR 4/2), calcareous in 0.28
parts, chalky zones, gypsiferous, weathered, top gradational..(46.49)

38. Limestone, light-brown (5YR 6/4) to grayish-orange (10YR
7/4), sandy, scattered dark mineral grains, nodular, loose, 2.03
weathered......................IIIIIIIII.......IIII...........(48.52)

0.22
39. Claystone, light-brown (5YR 6/4), calcareous, sandy, soft.....(48.74)

40. Limestone, grayish~orange-pink (5YR 7/2), sandy, scattered

dark mineral grains, fossiliferous (sample number S-7-8), 2.36
nodular, massive, hard, weathered....eeeeeeeecccecacesecceeseaa(51.10)
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Unit ' METERS
Number Description (Total)

41, Claystone, dark-yellowish-brown (10YR 6/2) to dark-yellow-
ish-orange (10YR 6/6), calcareous, few oxidized zones on
surfaces, few fossil cephalopods (sample number S$-7-9) at 2.30
top, top sharp and UndulatorY.eeecesssoessocosoososssssenssssses(53.40)

42, Limestone, pale-yellowish-orange (10YR 8/6) to dark-yellow-
ish-orange (10YR 6/6), sandy, chalky in places, contains a
0.05 m thick sandy layer at top, weathered, top sharp 7.48

...lll....................0.lQQ.....QQ......QQ................(60.88)

43. Limestone, moderate-orange-pink (5YR 8/4) to light-brown
(5YR 6/4), scattered dark mineral grains, cryptocrystalline,
saccharoidal, massive, highly fractured, weathered, (sample 2.02
NUMDEYr S=7=10) ceeeessessossossascsoscsscsoscscscssscssscssssssssssscsee(052.90)

TOP OF SECTION
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Section 8

Location: Approximately 2,850 m south by southeast from the
village of Hayat Choto and 690 m north by northwest
from the village of Jhangli Shoro.

Topographic Sheet Number: 40 C/8

Coordinates: Longitude 68°21'53''E
Latitude 25°11'48''N
Northing 837 740 m
Easting 21 76 030 m

Date: November 21, 1987

Unit METERS
Number Description (Total)
BASE OF SECTION
Meting Shale Member
1. Claystone, dark-yellowish-orange (10YR 6/6) to light-
olive~-brown (5Y 5/6), sandy, glauconite, scattered gypsum
flakes and oxidized zones, soft, friable, loose, weathered, 0.87

tOp sharp.tltt..tt...O...lu.l.....u..............lu....l.o..to(OoS?)

2. Limestone, very pale orange (10YR 8/2) to white (N9) to
grayish-orange (10YR 7/4), few dark mineral grains, some
gypsum lenses, chalky, clayey near base, burrowed,
foraminifera, nodular in parts, massive, weathered, base

1.85

and tOp Sharp.-......-..-.......................-......-.o....(2.72)

3. Limestone, fossil coquina, dark-yellowish-orange (10YR 6/6)
to light-brown (5YR 5/6), scattered dark mineral grains,
fossil fauna includes gastropods, pelecypods, cephalopods

and shell fragments, hard, compact, weathered, less fossili-

ferous compared to section 6 and 7, base sharp and

0.23

undulatorYl.o..cll....ooo..oo.o...OOO0..............0..0.0.0.0(2095)

4, Claystone, moderate-~-yellowish~brown (10YR 5/4), sandy,
scattered dark mineral grains, gypsum flakes, abundant
fossil hash, fossiliferous, few foraminifera, soft, loose,

6.08

friable' weathereduo.luuuuonnl.............o.0000.0.0000000000(9.03)

5. Limestone, dark-yellowish-orange (10YR 6/6), weathers gray-
ish-orange (10YR 7/4), sandy, scattered dark mineral grains,
fossiliferous, burrowed, foraminifera,.thin-bedded, hard,

1.00

weathered, top sharp, base sharp and undulatory..... cesanseess(l0.03)
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Unit ‘ METERS

Number Description (Total)
6. Claystone, moderate-brown (5Y 4/4), sandy, abundant

glauconite in top 0.40 m, gypsiferous, scattered dark

mineral grains, abundant fossil hash, soft, loose, friable, 0.88

weathered, top and base SharPescicssccescssnscsssssssssacssaass(l0.91)

7. Limestone, foraminiferal, grayish-orange (10YR 7/4) to
dark-yellowish-orange (10YR 6/6), few dark mineral grains,
gypsum crystals, thin- to poorly bedded, soft, weathered, 0.68
base SharPeeescescescsasnssssssssasssssassssassascsssanssssasss(llsb9)

8. Claystone, dusky-yellow (5YR 6/4) to light-olive-brown
(5Y 5/6), abundant glauconite, sandy, gypsiferous, soft, 4.13
loose, friable, top SharD..ceeeecsceececsssssascsscsccnsssasal(lba72)

9. Limestone, grayish-orange (10YR 7/4) to dark-yellowish-
orange (1l0YR 8/6), slightly sandy, scattered dark mineral 1.00
grains, fossiliferous, burrowed, hard, compact, base sharp...(16.72)

10. Claystone, light-brown (5YR 5/6) to moderate-yellowish-
brown (10YR 5/4), sandy, gypsiferous, loose, friable, 3.49
weathered, mostly covered.ceeeeeceecascsssscascsscscscssasannceaase(20.21)

11. Limestone, grayish-orange (10YR 7/4) to pale-yellowish-
brown (10YR 6/2), scattered dark mineral grains, some
manganese surface coatings, saccharoidal, thick-bedded to 0.35
massive, hard, compact, weathered......ceeeeveecasccecssanaeaaa(20.56)

12. Claystone, light-brown (5YR 5/6) to moderate-brown (5YR
4/4), calcareous, sandy, gypsiferous, scattered dark mineral
grains, few glauconite grains, oxidized zones on surfaces, 10.27
soft, loose, friable, weathered, top SharpPe.cssseesssscccssssea(30.83)

Laki Limestone Member

13. Limestone, very pale orange (l0YR 8/2), clayey, scattered
dark mineral grains, slightly sandy, fossiliferous,
foraminifera, saccharoidal, massive, hard, compact, 12.96
weathered, forms ledgeS.veceeeeeascscessssascscsccsnnsssasassseasl(d43.79)

TOP OF SECTION
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Section 9

Location: Approximately 2,500 m south by southeast from the

village of Hayat Choto and 1,150 m north by north-
west from the village of Jhangli Shoro.

Topographic Sheet Number: 40 C/8

Coordinates: Longitude 68°21'46''E

Latitude 25°12'05''N
Northing 838 075 m
BEasting 21 75 840 m

Date: November 22, 1987
Unit METERS
Number Description (Total)

BASE OF SECTION

Meting Shale lMember

Claystone, grayish-orange (10YR 7/4) to dark-yellowish-

orange (10YR 8/6), calcareous, sandy, scattered dark mineral

grains, gypsiferous, soft, loose, friable, weathered, top 0.63
gradational..ceeeeeeeeeeasecessscssssscosssssssssssasscsscsncsenss(0.63)

Limestone, very pale orange (1l0YR 8/2), weathers dark-gray

(N3), slightly sandy, dark mineral grains, some manganese

coatings, clayey in part, chalky, fossiliferous, foramini-

fera, burrowed, poorly bedded, weathered, top sharp and 1.59
undulatory, base SharD..issecscccsscccsossossccocssccoscsonscccsce(2.22)

Limestone, fossil coquina, dark-yellowish~orange (10YR 6/6)

to pale~yellowish-orange (10YR 8/6), scattered dark mineral

grains, very sandy, few glauconite grains, fossil fauna

includes gastropods, pelecypods, cephalopods and shell 0.25
fragments, thin-bedded, hard, base sharp and undulatory........(2.47)

Limestone, pale-yellowish-orange (10YR 8/6) to very pale
orange (10YR 8/2), sandy, clayey, scattered dark mineral
grains, fossiliferous, slightly burrowed, thin-bedded, 0.30
soft, weathered, base sharp and Undulatory..cceceececccccecassee(2.77)

Claystone, moderate-yellowish-brown (10YR 5/4) to moderate-
brown (5YR 4/4), slightly sandy, scattered dark mineral 3.24
grains, abundant gypsum flakes, soft, loose, weathered.........{6.01)

Limestone, very pale orange (10YR 8/2) to moderate-

vellowish-brown (10YR 5/4), abundant nodules, scattered

dark mineral grains, soft, loose, friable, weathered, 0.20
top sharp and unNdUlatorY..eeeeeeeaseasaasoescsassscsossssaacsoesl(6.21)
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Unit - METERS
Number Description (Total)

7. Claystone, moderate-~yellowish-brown (10YR 5/4) to moderate-
brown (5YR 4/4), slightly sandy, abundant gypsum, scattered
dark mineral grains, soft, loose, friable, weathered, top 2.06
sharp and UNAUlAtoOrY s e et eesoeeoesesssacsssscscsscsssassssssnsss (8.27)

8. Limestone, dark-yellowish-orange (10YR 6/6), weathers gray-
ish-orange (10YR 7/4), sandy, scattered dark mineral grains,

fossiliferous, foraminifera, burrowed, thin-bedded, hard, 0.55

weathered, base sharp and undulatory...c.iceieeiieeeeenncannsannas (8.82)
9. Limestone, foraminiferal, grayish-orange (10YR 7/4) to dark-

yellowish-orange (10YR 6/6), slightly sandy, scattered dark

mineral grains, hard, compact, weathered, base sharp and 1.00

undulatory.eeceseseesss I )

10. Claystone, dark-yellowish-orange (10YR 6/6) to light-olive-
brown (5Y 5/6), abundant glauconite, sandy, gypsum flakes, 3.36
soft, loose, friable, weathered, top sharp and undulatory....(13.46)

11, Limestone, pale-yellowish-orange (10YR 8/6) to grayish-
orange (10YR 7/4), slightly sandy, scattered dark mineral
grains, clayey in parts, saccharoidal, fossiliferous, bur-
rowed, hard, compact, massive, weathered, base sharp and 1.45
Undulatory..cceeeeeococncsanccaaaas s s ee e tesessesesssssensas(ld.9])

12. Claystone, dark-yellowish-orange (1l0YR 6/6) to moderate-—
vellowish-brown (10YR 5/4) to moderate-brown (5YR 4/4),
sandy, gypsiferous, soft, loose, friable, weathered, base 3.66
sharp, top sharp and Undulatorye.cieeeeeesssssoccossssseascness(l8e57)

13. Limestone, grayish-orange-pink (5YR 7/2) to grayish-
orange (1l0YR 7/4), slightly sandy, scattered dark mineral
grains, gyupsiferous, fossiliferous, thick-bedded, hard, 0.40
weathered, base sharp and undulatory....eeeeiieteeeennseaaess(18.97)

14. Claystone, dark-yellowish-orange (10YR 6/6) to dusky-
yellow (5Y 6/4), sandy, gypsiferous, fossiliferous, some
oxidized zones on surfaces, soft, loose, friable, weathered, 4.46
top gradational, base sharp and undulatory...... Ceesasssaseas (23.43)

Laki Limestone llember

15. Limestone, very pale orange (10YR 8/6) to white (N9), chalky,
scattered dark mineral grains, saccharoidal, vuggy, fossili-
ferous, foraminifera, massive, weathered, ledge forming, 10.32
numerous cave openings....... teecresseassseasvrecsvencanssssess(33.75)

TOP OF SECTION
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»Section 9a

Location: Approximately 1,940 m south by southeast of the
village of Hayat Choto and 1,500 m northwest of
the village of Jhnngli Shoro.

Topographic Sheet Number: 40 C/8
Coordinates: Longitude 68°21'37''E
Latitude 25°12'09'‘'N
Northing 838 400 m
Easting 21 75 600 m
Date: October 14, 1987

Unit METERS
Number Description (Total)

BASE OF SECTION

Meting Shale Member

1. Limestone, very pale orange (1l0YR 8/2) to pale-yellowish-
orange (10YR 8/6), sandy, scattered dark mineral grains,
and gypsum lenses, some claystone laminae, contains a 0.10
m thick dark-yellowish-orange (10YR 6/6) very sandy fos-
siliferous bed 1.50 m from base (coquina bed), fossilifer- 1.60
ous, foraminifera, chalky, massive, soft, weathered....e¢eeeece..(1.60)

2. Claystone, dark-yellowish-orange (10YR 6/6) to light-
olive-gray (5Y 5/2) to moderate-brown (5YR 4/4), slightly
sandy, gypsiferous, few manganese surface coatings, soft, 3.34
loose, friable, weathered, base sharp, top undulatory...eeeee..(4.94)

3. Limestone, grayish-orange (10YR 7/4) to light-brown
(10YR 5/6), sandy, glauconite, scattered gypsum lenses,
manganese surface coatings, fossiliferous, few cephalopods,
foraminifera, hard, abundant nodules on surface, weathered, 0.20
EOP ShaArPeeeeeeetaeeeeeeesosceocasssssssnssssssssossssssssssssssse(5.14)

4, Claystone, dark-yellowish-orange (10YR 6/6) to moderate-
yellowish-brown (10YR 4/4), calcareous, sandy, silty,
gypsiferous, loose, friable, weathered, top sharp and 2.05
UNAULAtOrY eoeeeeeeseoseesnssaassasanssssssssssssssssccssnasccsaaa(7.19)

5. Limestone, dark-yellowish-orange (10YR 6/6), sandy, scattered
gypsum flakes and dark mineral grains, fossiliferous, abundant
burrows, poorly bedded to massive, hard, compact, weathered, 1.40
base SharPeeeeeeeeeeasscasesccsecnacccenss ceseessae ceesscsasaca(8.59)
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Unit METERS
Number Description (Total)

6. Claystone, dark-yellowish-orange (10YR 6/6) to grayish-
orange (l10YR 8/6), sandy, abundant gypsum, few dark mineral 1.42
grains, loose, soft, friable, weathered, top sharp...ccecece...(10.01)

7. Limestone, dark-yellowish-orange (10YR 6/6) to light-
brown (5YR 5/6) to grayish-orange-pink (5YR 7/2), very
sandy, scattered gypsum grains and crystals, some dark
mineral grains, fossiliferous, burrowed, thin-bedded to 0.92
massive, base sharp and undulatory.eeeceecessececcecanccceaeacaease(l0.93)

8. Claystone, moderate-brown (5YR 4/4) to dark-yellowish-
orange (l10YR 6/6), calcareous, fossiliferous, loose, 1.00
weathered, top undulatory. @ & 0 © 8 & 0 0 0 5 2 0 P O 00 0 0 e s 00 B 00 s e e oo (lll93)

9. Limestone, pale-yellowish-orange (10YR 8/6) to grayish-
orange (1l0YR 7/4), sandy, scattered dark mineral grains,
foraminifera, poorly bedded, soft, weathered, top sharp 1.97
and UNAUlatorYeeeeesoeeeosossesssssossssessseossssnsssssessssseae(l3.90)

10. Claystone, dark-yellwoish-orange (10YR 6/6) to moderate-
brown (5YR 4/4), sandy, gypsiferous, scattered dark mineral
grains, abundant fossils (sample number S-%a-1), very
glauconitic in parts, soft, loose, friable, weathered, top 2.82
sharp and undualtory.eeeeeseacsecscaaascssssssasasssssssasancsoss(lb.72)

11. Limestone, pale-yellowish-orange (10YR 8/6) to grayish-
orange (10YR 7/4), sandy, dark mineral grains, scattered
gypsum crystals, fossiliferous, soft, weathered, top sharp 0.62
and UNAUlatorY cueeeoseorsecoosssossssossscssssssssnassssacnessssellTe3d)

12. Claystone, moderate-brown (5YR 4/4), calcareous, sandy,
silty, abundant glauconite at places, fossiliferous, soft, 3.64
loose, friable, weathered, base sharp and undulatory...cecees..(20.98)

Laki Limestone lMember

13. Limestone, pale-yellowish-orange (10YR 8/6) to dark-yellow-
ish-orange (10YR 6/6), sandy, scattered dark mineral grains,
gypsum crystals, fossiliferous, foraminifera 8.10 m from
base, abundant burrows near base, nodular, massive, hard, 13.93
compact, weathered. . ceeeeeeeeecsccssrssssscosssssssasssassnsssa(34.91)

TOP OF SECTION
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Section 10

Location: Approximately 1,500 m south by southeast from the

village of Hayat Choto and 2,140 m northwest from
the village of Jhangli Shoro.

Topographic Sheet Number: 40 C/8

Coordinates: Longitude 68°21'30''E

Latitude 25°12'31''N
Northing 838 995 m
Easting 21 75 450 m

Date: November 17, 1987
Unit METERS
Number Description (Total)
BASE OF SECTION
Meting Shale Member
1. Claystone, moderate-brown (5YR 4/4) to dark-yellowish-

orange (l1l0YR 6/6), calcareous, sandy, gypsiferous, scat- 3.42
tered manganese surface coatings, loose, friable, weathered....(3.42)

Limestone, dark-yellowish-orange (10YR 6/6), weathers dark-
gray (N3), sandy, scattered dark mineral granins, fossili- 0.65
ferous, foraminifera, thick-bedded, soft, weathered....eeeeee..(4.07)

Claystone, dark-yellowish-brown (10YR 4/2) to dark-

yellowish-orange (1l0YR 6/6), slightly sandy, scattered

manganese surface coatings, dark mineral grains, gypsum, 1.25
soft, friable, 1o0se, tOP ShaArPeceecececteesccsssssssssscssacnsss(5.32)

Limestone, grayish-orange (10YR 7/4), abundant foraminifera,
sandy, glauconite grains, scattered gypsum crystals, poorly 1.62
bedded, soft, weathered, base SharpPicieccicccesccccccscscasaaseecas(6.94)

Claystone, dark-yellowish-brown (10YR 4/2), calcareous,
scattered dark mineral grains, manganese surface coatings,
gypsiferous, soft, loose, friable, weathered, top and base 2.92

Sharp....f...............---.........................-.--......(9.86)

Limestone, very pale orange (10YR 8/2) to grayish-orange

(10YR 7/4), dark mineral grains, scattered manganese suface

coatings, fossiliferous, abundant foraminifera, burrowed, 1.30
saccharoidal, nodular, massive, hard, compact, weathered......(11.16)

Limestone, dark-yellowish-orange (10YR 6/6), very sandy,

scattered dark mineral grains, gypsiferous, clayey, abundant

nodules on surfaces, very loose, soft, weathered, top 1.37
JraAdeS ceeeeososscosossosescsnssssssasassasaassssssscssssasasssacecccas(l2.53)
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Unit METERS
Number Description (Total)

8. Claystone, moderate-yellowish-brown (10YR 5/4) to dark-
vyellowish-orange (10YR 4/2), calcareous, sandy, gypsiferous,
scattered dark mineral grains, few oxidized zones on surfaces, 1.60
soft, loose, weathered, top sharp and undualtory..ececececsececeess(14.13)

9. Limestone, grayish-orange (l10YR 7/4) to moderate-yellowish-
brown (10YR 5/4), scattered dark mineral grains, fossili-
ferous, foraminifera, burrowed, saccharoidal, massive, 1.62
compact, weathered, base sharp and undualtory....ccceeeeseesceae(15.75)

10. Claystone, dark-yellowish-orange (10YR 6/6) to grayish-
orange (l10YR 7/4), calcareous, scattered glauconite grains,
slightly sandy, some manganese surface coatings, gypsiferous, 5.93
soft, loose, friable, weathered, top sharp and undulatory.....(21.68)

11. Limestone, dark-yellowish-orange (10YR 8/6) to grayish-
orange (10YR 7/4), slightly sandy, scattered dark mineral
grains, some manganese surface coatings, gypsum crystals,
fossiliferous, burrowed, poorly bedded, soft, weathered, 0.89
base sharp and UnNAUAltOrY..eeeeeeerssecetssoscccsscsscnsnnssses(22.57)

12. Claystone, moderate-yellowish-brown (10YR 5/4) to moderate-
brown (5YR 4/4), calcareous, sandy, scattered dark mineral
grains, gypsiferous, slightly fossiliferous, loose, soft, 5.16
friable, weathered, base SsharpP.ccsseecrsesectcssccescscosocecnanssl(27.73)

Laki Limestone Member

13. Limestone, very pale orange (l10YR 8/2) to pinkish-gray
(5YR 8/1), scattered dark mineral grains, few fossils,
abundant burrows 9.87 m from base, foraminifera,
saccharoidal, chalky at places, nodular, massive, vuggy,
ledge forming, hard, compact, cave-like in parts, wea- 24.36
thered, base sharp and UndulatorY.eeseeeececscosccsoscscocssnees(52.09)

l4. Claystone, dark-yellowish-orange (10YR 6/6) to moderate-
brown (5YR 4/4), calcareous, sandy, gypsiferous, fossil
hash, scattered oxidized zones on surfaces, soft, loose, 3.64
Weathered..ioeeeeiieeeoieosesseessssocscssscescossssssccssssccee(55.73)

15. Limestone, pale-yellowish-orange (10YR 8/6) to dark-
yellowish-orange (10YR 6/6), slightly sandy, dark mineral
grains, fossilifierous, foraminifera, thick-bedded to 0.80
massive, hard, weathered, top Sharp ceeeeeeccccecccccoccnceses(56.53)

16. Claystone, dark-yellowish-orange (10YR 6/6) to moderate-—

yellowish-brown (10YR 5/4), calcareous, loose, soft, 0.97
friable, weathered, base and top sharp and undulatory.........(57.50)
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Unit METERS
Number Description (Total)

17. Limestone, very pale orange (10YR 8/2) to grayish-
oranye (10YR 7/4), fossiliferous, saccharoidal, thick-
bedded to massive, hard, weathered, base and top sharp and 3.86
UNAUT AL 0P Y ¢ ovesososoeosososssssssssesssssssssssssssnse sssessel(b1.36)

18. Claystone, dark-yellowish-orange (10YR 6/6) to moderate-
yellowish-brown (10YR 5/4), calcareous, loose, soft, 0.25
weather‘ed’ top Sharpllll...I...IDOD.I.I.I................0'.0l(61.61)

19. Limestone, very pale orange (10YR 8/2) to grayish-orange-
pink (5YR 7/2), scattered dark mineral grains, some manganese
surface coatings, slightly burrowed, cryptocrystalline,
vuggy, hard, compact, weathered, ledge forming, base sharp 4.86
ANd UNUT A0 Y ceeeeoeoessncssosssessnsssosssssssnsssnsssssssesel(06.47)

TOP OF SECTION
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Section 11

Location: Approximately 900 m south by southeast from the
village of Hayat Choto and 2,550 m northwest from
the village of Jhangli Shoro.

Topographic Sheet Number: 40 C/8
Coordinates: Longitude 68°21'30''E
Latitude 25°12'42''N
Northing 839 500 m
Easting 21 75 460 m
Date: October 18-19, 1987

Unit METERS
Number Description (Total)

BASE OF SECTION

lleting Shale Member

1. Claystone, pale~yellowish-orange (10YR 8/6) to dark-yellow-
ish~brown (10YR 4/2), very sandy, scattered dark mineral
grains, gypsiferous, few fossils, soft, friable, weathered, 1.00
LOP ShArpPeeceeececesesstcsosccoccsssssssssssssssssosssssssssssssss(le00)

2. Limestone, very pale orange (l10YR 8/2) to grayish-orange
(10YR 7/4), sandy, manganese surface coatings, scattered
gypsum veins, thin-bedded, hard, compact, weathered, top 0.20
and base ShaArPeseeeeeseescssssscescccssscsssosssssssssscsccsssccs(le20)

3. Claystone, moderate-brown (5YR 3/4) to dark-yellowish-
orange (l1l0YR 6/6), sandy, gypsiferous, scattered dark mineral
grains, maroon-~yellow iron oxide patches on surfaces, soft, 3.16
weathered, top sharp and UndulatorY.eeeecececcscssssssssscsssss(d.36)

4, Limestone, dark-yellowish-orange (10YR 6/6), weathers olive-
gray (5Y 4/1), sandy, clayey, scattered dark mineral grains, 1.08
fossiliferous' weathered.........................IIIII.QIQ.....(5.44)

Se Claystone, dark-yellowish-brown (10YR 4/2) to pale-yellow-
ish-brown (10YR 6/2), sandy, gypsiferous, scattered dark
mineral grains, contains fossil pelecypods, loose, friable, 1.06
top sharp and UndulatorY.eeeseesoessscccccccoscssssssssoscocssasss(6.50)

6. Limestone, very pale orange (l10YR 8/2), abundant fossils and 1.10
foramlnifera (Sample number S-ll_l).000000000000..0.00...0.0..-(7060)
7. Claystone, moderate-brown (5YR 3/4), gypsiferous, contains
a 0.0l to 0.03 m thick gypsum layer at base, very loose, 2.92

friable, very weathered, top sharp and undulatory...e.eeeeees.(10.52)
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Unit METERS
Number Description (Total)

8. Limestone, very pale orange (10YR 8/2) to pale-yellowish-
orange (1l0YR 8/6), sandy, few green mineral grains, scattered
dark mineral grains, fossiliferous, some oxidized zones on
surfaces, saccharoidal, manganese surface coatings on 0.85
weathered surfaces, weathered..ceeeeeeceoeecosceoasscsscasascecssee(ll.37)

9. Claystone, dark-yellowish-orange (10YR 6/6), sandy, top
0.40 m calcareous, scattered 0.02 m thick gypsum veins,
dark mineral grains, scattered nodules and concretions, 5.26
loose, friable, weathered..eceeeeeececaosescsscsccascssssassesel(l6e63)

10. Limestone, very pale orange (10YR 8/2) to dark-yellowish-
orange (1l0YR 6/6), ferruginous grains, scattered dark mineral
grains, chalky in basal 0.30 m, cryptocrystalline, thin- 0.88
bedded tO MASSIVE. ettt eeseeesasasssssssssssassssssasasssassses(l751)

11. Claystone, moderate-brown (5YR 4/4) to light-olive-
gray (5Y 6/1) to dark-yellowish-orange (10YR 6/6), sandy, 7.56
gypsiferous, soft, friable, mostly covered.:.ceeeeiesaccssasssss(25.07)

12. Limestone, dark-yellowish-orange (10YR 6/6), weathers to
grayish-orange (10YR 7/4), sandy, few dark mineral grains,
contains up to 0.02 m thick gypsum veins, few fossils, 0.48
hard and compacteseeeeeeseseesecesscssasosssssssnssscssosnesssss(25.55)

13. Claystone, moderate-yellowish-orange (10YR 5/4) to dark-
yellowish-orange (10YR 6/6), calcareous, sandy, gypsiferous, 5.72
loose, friable, weathered, top 2.30 m covered.ceeeceeacseaceeas(31.27)

Laki Limestone Member

1l4. Limestone, very pale orange (10YR 8/2), sandy, chalky in
parts, scattered concretions, some dark mineral grains, 18.22
thin-bedded to massive, vuggy, nodular, hard and compact......(49.49)

TOP OF SECTION
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Section 12

Location: Approximately 200 m south from the village of

Hayat Choto and 3,200 m northwest from the village
of Jhnngli Shoro.

Topographic Sheet Number: 40 C/8

Coordinates: Longitude 68°21'22''E

Latitude 25°13'09''N
Northing 840 150 m
Basting 21 75 300 m

Date: October 20, 1987
Unit METERS
Number Description (Total)
BASE OF SECTION
lleting Shale !Member
1. Claystone, light-brown (5YR 5/6) to moderate-brown (5YR

4/4), sandy, gypsiferous, scattered black mineral grains, 2.22
soft, loose, friable, weathered, top sharp and undulatory.......(2.22)

Limestone, pale-yellowish-orange (10YR 8/6), sandy, scattered
black mineral grains, some gypsum lenses, few fossil frag- 1.02
ments' weathered..00......00.000.000000000000’000.0..000...0.I00(3.24)

Claystone, moderate-brown (5YR 4/4) to moderate-yellowish-
brown (10YR 5/4), calcareous, slightly sandy, loose, friable, 4.81
top Sharp and undulatorYQQQO..00000000Ql...00.000000.....0.0000.(8005)

Limestone, grayish-orange (10YR 7/4) to pale-yellowish-

orange (10YR 8/6), slightly sandy, some gypsum veins,
cryptocrystalline, fossil cephalopods at top (sample number 1.24
S-12-1), thick-bedded to massive, weathered, hard and compact...(9.29)

Claystone, dark-yellowish-orange (10YR 6/6), sandy, abundant
fossils on surface, soft, friable, top undefined, mostly 2.27
Covered....................Q...........................".‘..‘.(11056)

Limestone, dark-yellowish-orange (10YR 6/6), clayey, abundant
dark mineral grains, numerous nodules on surface, fossili- 0.37
ferous, abundant foraminifera, very weathered.....eeceeeeeeeees(11.93)

Claystone, abundant ironstone concretions, some oxidized

zones, soft, friable, loose, weathered, top sharp and 4.57
undulatory......................0....‘............l........ll..(16.50)
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Unit METERS
Number Description (Total)

Laki Limestone Member

8. Limestone, very pale orange (10YR 8/2) to grayish-orange
(10YR 7/4), scattered dark mineral grains, cryptocrystalline,
chalky in middle to lower part, top 2.0 m forms ledge,
middle part soft and forms steep slopes, basal 1.0 m
hard and forms ledge, nodular, fossiliferous, scattered 13.16
foraminifera, Weathered..eeeeeeeoeseosssososssssscessscscccssss(29.66)

9. Limestone, very pale orange (10YR 8/2) to very light gray
(N8), weathers medium-dark-gray (NS5), scattered dark mineral
grains, chalky, some nodules, saccharoidal, fossiliferous, 9.72
top 1.0 m forms ledge, NOdUlar..eeeessesesscesssccsssscecnsasssa(39.38)

10. Claystone, grayish-orange (10YR 7/4) to dusky-yellow (5Y
6/4), slightly calcareous, sandy, soft, friable, few thin 3.88
limestone beds, mostly covered, weathered....ceecceeeeeceeesssa(43.26)

11. Limestone, very pale orange (10YR 8/2) to pinkish-gray (5YR
8/1), scattered dark mineral grains, cryptocrystalline,
fossiliferous, foraminifera, top includes angular limestone 1.50
beds, hard....ieeeeesesessososossssssssssscccscssssscssnsssescess(44.76)

12. Claystone, moderate-yellowish-brown (10YR 5/4) to dark-
yellowish-orange (10YR 6/6), sandy, slightly gypsiferous, 3.60
Soft' friable' weathered..000000.0QQQOQQQQOOO'QQ"."O.."..'.(48'36)

13. Limestone, dark-yellowish-orange (10YR 6/6) to pale-
yellowish-orange (10YR 8/6) to grayish-orange-pink (5YR
7/2), sandy, clayey at places, scattered dark mineral grains, 1.40
fOsSSiliferous, hard.e..eeeeeeeesoececeseecsseacososenssnsanseeces(49.76)

14. Claystone, dark-yellowish-orange (1l0YR 6/6) to light-olive-
gray (5Y 6/1), sandy, gypsiferous, some oxidized zones on 1.62
surfaces, soft, friable, weathered, top undulatory..eeeeeeecees(51.38)

15. Limestone, very pale orange (10YR 8/2) to very light gray
(N8), scattered dark mineral grains, chalky, some nodules, 0.75
fossiliferous, NOAULAr. ceeeeeeeeetosseeeesessssessssssnsssseansal(52.13)

16. Claystone, dark-yellowish-orange ((10YR 6/6) to light-olive-
gray (5Y 6/1), sandy, gypsiferous, some oxidized zones, soft, 3.34
friable, weathered, top UNAULlAatoOrY.eeeeeeeseeoceneeseccecsesee(55.47)

17. Limestone, very pale orange (10YR 8/2) to very light gray

(N8), chalky, scattered dark mineral grains, crypto- 1.80
crystalline, fossiliferous, nodular, massive, hard, compact...(57.27)
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Unit METERS
Number Description (Total)

18. Limestone, dark-yellowish-orange (1l0YR 6/6) to pale-yellow-
ish-orange (10YR 8/6), sandy, clayey, few mega-fossils, 1.20
soft, weathered..iieeeieeeeeeesescoscoscssosscsscssasasassscscscsnseaseas(58.47)

19. Limestone, very pale orange (10YRT 8/2) to yellowish-
gray (5Y 7/2), scattered dark mineral grains, crypto-
crystalline, fossiliferous, poorly bedded, weathered, 1.62
hard and COMPACEt.ceeeeattatessescesescassascssscsscsassassssaanses(60.09)

TOP OF SECTION
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Section 13

Location: Approximately 600 m northwest from the village of
Hayat Choto.

Topographic Sheet Number: 40 C/8

Coordinates: Longitude 68°21'14''E
Latitude 25°13'30''N
Northing 840 890 m
Easting 21 75 150 m

Date: October 23-24, 1987

Unit METERS
Humber Description (Total)

BASE OF SECTION

Meting Shale Member

1. Claystone, dark-yellowish-~orange (10YR 6/6) to dark-
yellowish-brown (10YR 4/2), slightly calcareous, very sandy
at base, gypsiferous, becomes glauconitic towards top, con-
tains fine-~ to coarse grained quartz, few dark mineral grains,
foraminifera (sample number 1F), few oxidized zones, 2
weathered, top sharp and UnNdAUlatoryY .eeeesseecscsssssscesssecscacsss(2

2. Limestone, very pale orange (10YR 8/2), weathers grayish-
orange (10YR 7/4), slightly sandy, few dark mineral grains,
fossiliferous (sample number S-13-1), foraminifera (sample 2
number 2F), thick-bedded to massive, hard, top undefined........(4

3. Claystone, moderate-brown (5YR 4/4) to moderate-yellowish-
brown (l10YR 5/4), sliqghtly sandy and gypsiferous, scattered
dark mineral grains, few concretions with iron oxide coat- 4
ings, soft, weathered, top sharp and undulatory.eeeeessssccceese(9

4. Limestone, pale-yellowish-orange (10YR 8/6), slightly sandy,
chalky, scattered dark mineral grains, fossil pelecypods and
gastropods, foraminifera (sample number 3F), burrowed, poorly 1
bedded, soft, friable, weathered. .c.cecececseocescscssnscsssseasl(lO

5. Claystone, pale-yellowish-orange (10YR 8/6) to dark-yellow-
ish-brown (10YR 4/2), calcareous, silty, gypsiferous, soft, 0
weathered.....l...............IIl...ll....I.II...........II...l(ll

6. Claystone, very pale orange (10YR 8/6), very calcareous,
slightly sandy, scattered dark mineral grains, slightly
gypsiferous, fossil pelecypods and gastropods (sample 0
number S-13-2), SOft..ieceeeieeecectossoscessssssoscsssccssssssssssss(ll
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Unit METERS
Number . Description (Total)

7. Limestone, pale-yellowish-orange (10YR 8/6) to grayish-
orange (10YR 7/4), scattered dark mineral grains, few gypsum
crystals, some ferruginous grains, fossiliferous (sample
number (S-13-3), foraminifera (sample number 4F), abundant 0.50
burrows, cryptocrystalline, hard, compact..ccceeeesccecassseseaee(l2.14)

8. Limestone, dark-yellowish-orange (10YR 6/6), slightly sandy,
scattered dark mineral grains, fossiliferous, burrowed, ,
foraminifera (sample number 5F), poorly bedded to massive, 2.56
weathered, mostly COVEreAee i et oeesesosnessscsosnssosscssascssces(lde70)

9. Claystone, pale-yellowish-brown (10YR 6/2) to moderate-
yellowish~brown (10YR 5/4), calcareous, sandy, gypsiferous,
few dark mineral grains, abundant nodules up to 0.10 m
long, foraminifera (sample number 6F), loose, friable, soft, 8.10
weathered, mostly covered. .cveereeesssssosccsssssssssosenconssss(22.80)

Laki Limestone MMember

10. Limestone, very pale orange (l0YR 8/2) to grayish-orange
(10YR 7/4), cryptocrystalline, fossiliferous (sample number
S~13-4), foraminifera (sample number at base 7F, in middle
8F, at top 9F), massive, nodular, solution cavities, hard, 22.70
COMPACE 6 s s e s s s e veossccosossssccessscaccssssscesssssscsssscsssssssecs(45.50)

11. Claystone, moderate-brown (5YR 4/4), calcareous, gypsiferous,
sandy at top, scattered ironstones and ferruginous 2zones, few
pyrite grains, abundant fossils, fossil cephalopods on surface
(sample number S~13-5), foraminifera (sample number 11F), few
fossil plants(?), some manganese surface coatings, soft, 2.97
weathered, loose, top UNdUlatory.eeeevecesecososscerssscessscessas(d8.47)

12, Limestone, pale-yellowish-orange (10YR 8/6) to very pale
orange (10YR 8/2), clayey, scattered nodules, fossiliferous
(sample number 5-13-6), foraminifera (sample number 12F), 0.82
nodular, hard, COmMPaCt..eieteieetetecesscsoscasscsssonssenesseses(49.29)

13. <Claystone, moderate-brown (5YR 4/4), slightly sandy and
calcareous, gypsiferous, foraminifera (sample number 13F) 2.45
1.00 m above base, soft, weathered, top undulatorye.cececececeesssss(51.74)

14. Limestone, very pale orange (l10YR 8/2) to pale-yellowish-
orange (1l0YR 8/6), chalky, scattered dark mineral grains,
fossiliferous (sample number S-13-7), foraminifera (sample 1.35
number 14F at base), poorly bedded, weathered....ceeeeeeceeeseees(53.09)

15. Claystone, grayish-ornge (10YR 7/4) to yellowish-orange

(10YR 6/6), sandy, gypsiferous, foraminifera (sample number 3.04
lSF) 2.0mfr0m base, Weathered.....'....-....................-(56.13)
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Unit METERS
Number ‘ Description (Total)

16. Limestone, very pale orange (l10YR 8/2), scattered dark
mineral grains, contains 0.45 m thick grayish-yellow
(5Y 8/4) marly bed 1.0 m below top, fossiliferous,
foraminifera (sample number 16F 1.0 m from base, 17F
from top), cryptocrystalline, wvuggy, poorly bedded to
massive, (sample number S-13-8), hard, weathered, base 3.87
sharp and undulatory, forms Cap YOCK..eeeeooeososocssassssssass(60,00)

17. Limestone, very pale orange (l10YR 8/2), scattered dark
mineral grains, cryptocrystalline, vuggy, poorly bedded 1.62
to massive, hard, weathered.:...eceeeeseecstsocsocsasscsassscsssss(6l.62)

18. Limestone, very pale orange (10YR 8/2) to yellowish-gray
(5Y 7/2), slightly sandy, marly, fossiliferous, foraminifera 0.55
(sample number 18F), soft, very weathered...eeeeecccecsssssseses(62.17)

19. Limestone, very pale orange (10YR 8/2) to very light gray
(N8), clayey, chalky, scattered dark mineral grains, fossili-
ferous, foraminifera (sample number 19F), nodules, nodular, 3.17
hard, compact, weathered...ceeeeessscsscsccecsscsscssssssssssnsss(65.34)

TOP OF SECTION
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Section 14

Location: Approximately 2,000 m north by northwest from the
village of Hayat Choto and 8,000 m south from the
village of Panhwar.

Topographic Sheet Number: 40 C/8
Coordinates: Longitude 68°21'08''E
Latitude 25°14'12''N
Northing 842 300 m
Easting 21 75 100 m
Date: October 25-27, 1987

Unit METERS
Number Description (Total)

BASE OF SECTION

tleting Shale llember

1. Claystone, moderate-yellowish-brown (10YR 5/4) to dark-
yellowish-orange (10YR 6/6), calcareous in parts, very
sandy, silty, few dark mineral grains, few scattered quartz
pebbles, foraminifera, soft, friable, weathered, top sharp 0.70
and UNdulatory.eeeessessssscssesssssscssssssscssssssssssssscsssa(0.70)

2. Limestone, pale-yellowish-orange (10YR 8/6) to grayish-
orange (10YR 7/4), sandy, glauconitic, gypsiferous, scattered
dark mineral grains, fossil shell fragments, foraminifera 0.20
(sample number 20F), weathered....eeeeeeeeececscstsecscasssscsssse(0.90)

3. Claystone, dark-yellowish-orange (10YR 6/6) to grayish-
orange (10YR 7/4), calcareous, sandy, scattered dark mineral 1.50
Jrains, gypsiferous, soft, friable, 100OSE€..cceeeesccssssessceesl(2.40)

4. Limestone, pale-yellowish-orange (10YR 8/6) to grayish-
orange (10YR 7/4) to pale-yellowish-brown (10YR 6/2), sandy
at places, few dark mineral grains, scattered ironstone
concretions, fossiliferous, foraminifera, burrowed, fossil
cephalopods and sea urchins on surface, cyrptocrystalline, 1.00
Weathered. ioeeeeessosossssenososssossssssssssssssssssssssssssssaas(3.40)

5. Limestone, pale-yellowish-orange (10YR 8/6) to pale-
yellowish-brown (10YR 6/2) to grayish-orange (10YR 7/4),
creyptocrystalline, scattered ferruginous zones, fossiliferous,
foraminifera (sample number 21F), hard, compact, base sharp 0.58
UNAULAtOrY e eeeeeseeessssccrsosossssssssssosnansssssssssssssssssssss(3.98)

6. Claystone, moderate-brown (5YR 4/4), sandy, gypsiferous,

scattered manganese surface coatings, ferruginous zones, 1.32
abundant fossils’ weathered'...........'.........0..........0...(5.30)
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Unit METERS
Number Description (Total)
7. Limestone, pale-yellowish-orange (10YR 8/6) to grayish-

lO.

11.

12.

13'

14.

15.

l6.

orange (10YR 7/4), clayey, marly, few scattered ironstone
concretions on surface, very fossiliferous (sample number
S-14-1), few burrows, foraminifera, weathered, top not 0.30
defined.eeeieeeseacsasssoscaessassscsorsesosssssssoessscscscscsansal(b.60)

Claystone, moderate-brown (5YR 4/4), slightly calcareous, 4.96
glauconitic, sandy, gypsiferous, weathered.....¢eeceveesaaaeaa(10.56)

Limestone, pale-yellowish-orange (10YR 8/6) to dark-yellow-
ish-orange (10YR 6/6), scattered dark mineral grains, few

gypsum flakes, sandy, fossiliferous, foraminifera (sample 0.85
number 22F), weathered..iceeceeceeseeesssccsscosscsscsscscscnssseas(llidl)

Claystone, pale-yellowish-brown (10YR 6/2) to moderate-
yellowish-brown (10YR 5/4), sandy, silty, loose, weathered, 3.51
top sharp, mostly COvVered..iceeesssessccaasssssssassssnssansneee(ld.92)

Laki Limestone Member

Limestone, very pale orange (10YR 8/2) to pale-yellow-

ish-orange (10YR 8/6) basal 1.10 m chalky with few dark

mineral grains and very weathered, from 1.10 to 3.00

m slightly nodular with few dark mineral grains and

harder, from 3.00 to 4.60 m is weathered medium-dark-

gray and forms ledge, fossiliferous, foraminifera (sample 4.60
number 23F), burrowed, vuggy, massive, weathered.......ceeee..(19.52)

Limestone, very pale orange (10YR 8/2) to pale-yellowish-
orange (l10YR 8/6), fossiliferous, foraminifera (sample 8.10
number 24F), vuggy, massive, weathered....ccececeesccccccanccss(27.62)

Limestone, very pale orange (1l0YR 8/2) to pinkish-

gray (5YR 8/1), chalky, scattered dark mineral grains,
cryptocrystalline, fossiliferous, foraminifera (from base

sample number 25F, from top sample number 26F), compact, 7.83
weathered..ceeieiieeeeeiieeeeeseeaassssscsssossssaasensasacnness(35.45)

Claystone, moderate-yellowish-brown (10YR 5/4) to moderate-
brown (5YR 4/4), sandy, gypsiferous, scattered ferruginous 2.93
grains, foraminifera, weathered, basal 1.62 m covered.........(38.38)

Limestone, pale-red (10YR 6/2), sandy, scattered dark
mineral grains, fossiliferous, foraminifera (sample number 0.40
27F), hard, compact, weathered, top Undulatory..cceceecececceess(38.78)

Claystone, moderate-yellowish-brown (10YR 5/4), slightly

calcareous, sandy, gypsiferous, scattered oxidized zones, 3.17
loose, friable, weathered, top gradational..ceeeeceeceecesesesaa(41.95)
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Unit METERS
Number Description (Total)

17. Limestone, very pale orange (l10YR 8/2), chalky, scattered
dark mineral grains, fossiliferous, foraminifera, soft, 1.25
compact, weathered, mostly covered...ceeecececcccsssscssessassaae(43.20)

18. Claystone, grayish-orange (l10YR 7/4) to yellowish-orange 3.00
(10YR 6/6), sandy, gypsiferous, weathered, mostly covered.....(46.20)

19. Limestone, very pale orange (10YR 8/2), scattered dark
mineral grains, fossiliferous, foraminifera (sample number

28F), cryptocrystalline, vuggy, poorly bedded to massive, 9.00
hard' ‘veathered...ﬂ..QQ.....Q.QQ..Q....Q.Q.Q.......QQQQQQ.....(SS.Zo)

TOP OF SECTION
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Section 15

Location: Approximately 3,920 m north by northwest from the
village of Hayat Choto and 5,150 m south from the
village of Panhwar.

Topographic Sheet Number: 40 C/7
Coordinates: Longitude 68°21'02''E
Latitude 25°15'22''N
Northing 844 340 m
Easting 21 74 900 m
Date: November 5-6, 1987

Unit METERS
Humber Description (Total)

BASE OF SECTION

tMleting Shale !Member

1. Claystone, moderate-olive-brown (5Y 4/4) to grayish-orange
(10Y 4/2), slightly calcareous and sandy, abundant glauco- 0.25
nite, soft, loose, weathered, top sharp and undulatory.........(0.25)

2. Limestone, pale-yellowish-orange (10YR 8/6) to grayish-
orange (10YR 7/4), scattered dark mineral grains, fossili-
ferous, foraminifera (sample number 36F), poorly bedded, 0.55
hard, weathered.....eeeteeeececscsacsasccacsssassascsscscsaassasss(0.80)

3. Claystone, dusky-yellow (5Y 6/4) to pale-yellowish-
orange (10YR 8/6), calcareous, sandy, gypsiferous,
scattered dark mineral grains, gypsum veins, loose, top 1.30
sharp, mostly Ccovered...uiesieeeeececscsscscccccsanssssssassassasss(2.10)

4. Limestone, very pale orange (10YR 8/2) to white (N9), clayey,
slightly chalky, few dark mineral grains, fossiliferous
(sample number S-15-1), foraminifera (sample number 37F),
burrowed, saccharoidal, poorly bedded, some oxidized zones, 1.30
wWweathered.: iveeeeeeossescsesececsescscecansascssssacsscasssssssscnases(3.40)

5. Claystone, moderate-yellowish-brown (10YR 5/4) to moderate-
brown (5YR 4/4), sandy, slightly gypsiferous, loose, friable, 4.35
scattered manganese surface coatings, weathered...c.eeseesnaaee(7.75)

6. Limestone, pale-yellowish-orange (10YR 8/6) to dark-

vellowish-orange (10YR 6/6), sandy, fossiliferous, 1.30
foraminifera (sample number 38F), thick-bedded to massive......(9.05)
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Unit METERS

Number Description (Total)
7. Claystone, moderate-brown (5YR 4/4) to moderate-brown

(5YR 3/4), slightly sandy, gypsiferous, contains a 0.05

m thick ferruginous band near base, loose, friable, 3.75

weathered, base ShaArpPeieeeeecerseeceeoscsssossssssscsascsasesssese(l2.80)

Laki Limestone !ember

8. Limestone, very pale orange (10YR 8/2) to white (N9),
chalky, fossiliferous, foraminifera (sample number 39F), 1.50
massive, soft, weathered..ieeeeeeeeeeeeseosesccescosssssssassaas(l14.30)

9. Limestone, very pale orange (10YR 8/2), weathers dark-
gray (N3), scattered dark mineral grains, saccharoidal,
fossiliferous, foraminifera (sample number 40F), burrowed, 12.00
nodular, massive, vuggy, very hard, forms ledg€..cceceececeess(26.30)

10. Limestone, pale-yellowish-orange (10YR 8/2) to white (N9),
scattered black mineral grains, marly near base, top hard
and burrowed, fossiliferous, foraminifera (sample number
41F), thin-bedded, nodular at top, forms slope, weathered, 10.00
SOft in PlacesS.ieeeeeeesreserceesasessscasasssosacssssssscssssse(36.90)

TOP OF SECTION
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Section 16

Location: Approximately 4,600 m south from the village of
Panhwar and 4,250 m north from the village of
Hayat Choto.

Topographic Sheet Number: 40 C/7

Coordinates: Longitude 68°21'29''E
Latitude 25°15'32''N
Northing 844 810 m
Easting 21 75 640 m

Date: November 6-8, 1987

Unit METERS
Number Description (Total)
BASE OF SECTION
Meting Shale Member
1. Claystone, dark-yellowish-orange (10YR 6/6) to dark-
yellowish-brown (10YR 4/2), sandy near top, glauconitic,
gypsiferous, fossiliferous near top, loose, friable, 3.10

weathered, top sharp and undulatorYeeeeeeeseoossssscsssasssass(3.10)

Laki Limestone llember

2. Limestone, pale-yellowish-orange (10YR 8/6) to grayish-
orange (l1l0YR 7/4), sandy, scattered dark mineral grains,
gypsum lenses, top 0.30 m vuggy, hard, nodular, burrowed
and ledge forming, fossiliferous, massive, soft and

20.95

friable at places, weathered....eeeeeeoeessssssessossssssnsses(24.05)

1.90

3. Limestone, marly, weathered, mostly covered...eveeceseesssasaa(25.95)
4. Claystone, dark-yellowish-orange (10YR 6/6), calcareous,

silty, sandy, slightly gypsiferous, few scattered dark 0.20

mineral grains, loose, friable, SOft..eeeeceeccscseesccacaaanseas(26.15)

5. Claystone, dusky-yellow (5Y 6/4) to grayish-orange (10YR

0.42

7/4), sandy, gypsiferous, soft, lOOSE€..cciietttccccssscsccnses(26.57)

6. Limestone, very pale orange (10YR 8/2) to very light gray
(N8), chalky, scattered dark mineral grains, slightly sandy,
gypsiferous at top, some claystone fragments(?), fossili-

1.80

ferous, foraminifera, nodular, MASSIVE...eeeesescescsasnscaaal(28.37)

7. Claystone, moderate-brown (5YR 4/4) to moderate-yellowish-
brown (10YR 5/6), calcareous, sandy, gypsiferous, few

0.80

foraminifera, weathered, soft, 1loOS@....ceesscesscccacncenessl(29.17)
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Unit METERS

Number Description (Total)
8. Limestone, grayish-orange (1l0YR 7/6) to very pale orange
(10YR 8/2), scattered dark mineral grains, fossiliferous, 1.30

saccharoidal, nodular, massive, hard and compaCt.cceeecescesse(30.47)

9. Claystone, dark-yellowish-orange (10YR 6/6) to moderate-
brown (5YR 4/4), sandy, abundant pelecypods and echino-
derms on surface (sample number S-16-1), weathered, soft 3.05
and loose, friable..iceeeeecseesesescasssassesoscsosssssssssassssasss(33.52)

10. Limestone, very pale orange (l10YR 8/2) to grayish-orange
(10YR 7/4), scattered dark mineral grains, marly at places, 2.05
fossiliferous, foraminifera, saccharoidal, nodular, massive...(35.57)

11. Claystone, moderate-yellowish-brown (10YR 5/4) to moderate-
brown (5YR 4/4), calcareous, sandy, gypsiferous, abundant
fossil pelecypods and cephalopods on surface, soft and loose, 2.25
Weathered. sveeeeeeeeeeesesssssssossssssssscososcnssssscascsaansssss(37.82)

12. Limestone, grayish-orange (10YR 7/4) to very light gray (N8),
scattered ironstone concretions on surface, fossiliferous,
foraminifera (sample number 42F), burrowed, saccharoidal, 6.50
very weathered, mostly Covered..ceeceesesossscsosssccccsscoeccss(44.32)

13. Limestone, moderate-orange-pink (5YR 8/4) to grayish-
orange (1l0YR 7/4), weathers medium-dark-gray (N4), few dark
mineral grains, foraminifera (sample number 43F), 1.60
saccharoidal, thin-bedded to massive, top Ssharpeceecececceccesses(45.92)

14. Limestone, dark-yellowish-orange (10YR 6/6), sandy, scat-
tered dark mineral grains, thin-bedded, weathered, top and 0.85
base gradational.'"""CCC"OOO.Q...'CCCCCC.C.QCC.'Q.'.QQO..'(46C77)

15. Limestone, very pale orange (10YR 8/2) to white(N9), chalky,
scattered dark mineral grains, saccharoidal, thin-bedded to 0.80
massive, to}) sharp"ll‘."""I....I..0.000.0.00000000'00000.0(47.57)

l6., Limestone, very pale orange (1l0YR 8/2), weathers medium-~dark-
gray (N4), foraminifera (sample number 44F), saccharoidal,
thick-bedded, vuggy, forms ledge with caves, weathered, base 3.25
SNAY P Deeeesesessosssssssasssssosssosscssssascsssssosassscssscscscscse(50.82)

TOP OF SECTION
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Section 17

Location: Approximately 2,950 m south by southwest from the

village of Panhwar and 6,030 m north from the village
of Hayat Choto.

Topographic Sheet Number: 40 C/7

Coordinates: Longitude 68°21'13''E

Latitude 25°16'30''N
tlorthing 846 500 m
Easting 21 75 280 m

Date: November 9, 1987
Unit METERS
Number Description (Total)
BASE OF SECTION
Meting Shale Member
1. Limestone, very pale orange (10YR 8,/20), chalky, slightly

sandy, fossiliferous, foraminifera, saccharoidal, thick- 0.85
bedded tomassive, weathered..........l........lll‘.......ll.l.(0l85)

Claystone, grayish-orange (10YR 7/4) to dark-yellowish-
orange (l10YR 6/6), gypsiferous, loose, friable, weathered, 6.05
partly coveredlQll.‘..‘....o.l‘........ll.........O....I.......(Glgo)

Limestone, dark-yellowish-orange (10YR 6/6), sandy, few
manganese surface coatings, foraminifera, massive, soft, 0.60
friable, weathered, base sharp and undulatory.eceeesececececaaaas(7.50)

Claystone, moderate-brown (5YR 4/4), sandy, gypsiferous,
scattered gypsum lenses 0.02 to 0.03 m thick, soft, 5.58
loose’ weathered..0..............QOOO........ll...'.....l..ll.(l3.08)

Laki Limestone Member

Limestone, very pale orange (10YR 8/2) to grayish-

orange (l10YR 7/4), scattered dark mineral grains,

slightly sandy, foraminifera, abundant burrows,

saccharoidal, vuggy, massive, top 2.0 m ledge forming, 20.80
weathered..s.eeeeeeriieieesesseesooeoscoosaaassosassssasasssasasaas(33.88)

TOP OF SECTION
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Section 18

Location: Approximately 1,325 m south from the village of

Panhwar and 7,600 m north from the village of
Hayat Choto.

Topographic Sheet Number: 40 C/7

Coordinates: Longitude 68°21'24''E

Latitude 25°17'23''N
Northing 848 080 m
Easting 21 75 725 m

Date: November 11, 1987
Unit METERS
Number Description (Total)
BASE OF SECTION
lleting Shale llember
1. Limestone, pale~yellowish-orange (10YR 8/6), sandy, scat-

tered dark mineral grains, fossiliferous, foraminifera
(sample number 45F), burrowed, hard, compact, weathered, 0.10
top sharp..ll.ll................0.....l.....ll...l‘.......l....(0.10)

Claystone, pale-olive (10Y 6/2) to dark-yellowish-orange

(10YR 6/6), calcareous, sandy, gypsiferous, scattered dark

mineral grains, loose, friable, soft, weathered, top sharp 1.37
and undulatoryeee s eeeeeceeeenaenn ccctcacaannen tesessracarans eeo{1.47)

Sandstone, pale-yellowish-orange (10YR 8/6) to dusky-yellow

(5Y 6/4), very fine to fine-grained, contains 60 percent

quartz, subrounded quartz grains, calcareous, scattered dark

mineral grains, fossiliferous, foraminifera, massive, loose, 1.72
soft, weathered..ceeeeee.. S e cs e e s et ec e e nee ceteessesecanan e (3.19)

Claystone, dark-yellowish-orange (10YR 6/6) to moderate-
brown (5YR 3/4), sandy, few glauconite grains, gypsiferous, 5.16
soft, loose, weathered, base sharp...eeee... teeesesteseanen e .. (8.35)

Laki Limestone llember

Limestone, very pale orange (1l0YR 8/2) to very light gray
(N8), scattered dark mineral grains, saccharoidal, few 11.34
fossils, hard, massive, top gradational...seeeecececssas ceeese(l19.69)

Limestone, very pale orange (10YR 8/2) to pale-yellowish-

orange (10YR 8/6), fossiliferous, foraminifera (sample

number 46F), abundant burrows, massive, wvuggy, hard and 3.12
compact, forms ledges and cavernous openings, weathered.......(22.81)
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Unit HMETERS
Number Description (Total)

7. Limestone, very pale orange (10YR 8/2) to pale-yellowish-
orange (10YR 8/6), scattered dark mineral grains, fossili-
ferous, saccharoidal, thick-bedded to massive, hard, wea- 3.59
thered, toOpP SharpP.eeeeeeieeteeetessacestassscscsascsecssscscssscsccsel(26.40)

8. Claystone, moderate-brown (5YR 4/4), calcareous, sandy,
glauconite, gypsum flakes, loose and soft, weathered, base 5.93
Sharp....‘.............'..QQ........Q.““‘.Q‘......Q.....QQ..(32.33)

9. Limestone, very pale orange (10YR 8/2) to grayish-orange-
pink (5YR 7/2), scattered black mineral grains, foraminifera
(sample number 47F), cryptocrystalline, massive, vuggy, hard, 10.42
forms ledges, base sharp and undulatory.ceecesssescssesosccecaass(42.75)

TOP OF SECTION
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Section 19

Location: Approximately 1,000 m south by southwest from the

village of Panhwar and 2,180 m southeast from the
village of Karokho across the Indus River.

Topographic Sheet Number: 40 C/7

Coordinates: Longitude 68°21'14''E

Latitude 25°17'31''N
Northing 848 400 m
Easting 21 75 510 m

Date: November 12, 1987
Unit METERS
Number Description (Total)
BASE OF SECTION
Meting Shale llember
1. Claystone, dusky-yellow (5Y 6/4) to light-olive-brown

(5Y 5/6) moderate-brown (5YR 4/4), calcareous, sandy,

gypsiferous, scattered gypsum bands, dark mineral grains,

silty at top, abundant glauconite, fossiliferous (sample 1.00
number S-19-1), soft, loose, friable, weathered, top sharp....(1.00)

Limestone, very pale orange (10YR 8/2) to white (N9),

sandy, scattered dark mineral grains, few oxidized 2zones

on surfaces, fossiliferous, foraminifera, hard, weathered, 1.74
base SharD.e.eesseeeeeseosossossssssssossssssssssssssssssssssse(2.74)

Claystone, dark-yellowish-orange (10YR 6/6) to grayish-

orange (10YR 7/4), slightly calcareous, sandy, gypsiferous,

few glauconite grains, scattered gypsum lenses up to 0.03

m thick, fossiliferous, soft, loose, friable, 3.14
Weathered.i.eeeerierseessseessassssssssasaassssassssnasssscasses(5.88)

Claystone, very pale orange (10YR 8/2) to pale-yellowish-

orange (10YR 8/6), very sandy, fossiliferous, few foramin-

ifera (sample number 48F), faintly bedded, hard, weathered, 0.43
base sharp and Undulatory.eceeeeeeeeeeeescecosncccssscnsccaascas(6.31)

Sandstone, dark-yellowish-orange (10YR 6/6), weathers gray-
ish-orange (10YR 7/4), very fine grained, contains 65 percent
quartz, subrangular to subrounded quartz grains, calcareous,
scattered dark mineral grains, fossiliferous (sample number

S-19~2), burrowed, gypsum veins, thick-bedded, weathered, 3.02
base sharp and Undulatory eeieieeeeesscsccosssscsosccscsssccases(9.33)
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Unit METERS
Number Description (Total)

6. Claystone, dark-yellowish-orange (10YR 6/6) to light-
gray (N7), slightly sandy at places, scattered dark mineral
grains, gypsum flakes and bands, fossiliferous, soft, loose, 1.82
friable, weathered, top sharp and undulatory...... seacesasses(ll.1l5)

7. Sandstone, dark-yellowish-orange (10YR 6/6), very fine to
fine-grained, contains 70 percent quartz, subangular to sub-
angular to subrounded quartz grains, calcareous, dark
mineral grains, scattered gypsum crystals, hard, compact, 2.20
weathered. ...ttt iinetietennnss eeseasesnnnn ceeeccccsseses(13.35)

8. Claystone, moderate-brown (5YR 4/4) to moderate-yellow-
ish-brown (10YR 5/4), calcareous, sandy, gypsiferous,
scattered manganese surface coatings, soft, loose, friable, 3.34
weathered, base sharpP..icceeieeseeecsssecesscscccscasscssanssass(l16.69)

Laki Limestone Member

9. Limestone, pale-yellowish-orange (10YR 8/6) to grayish-
orange (l10YR 7/4), some manganese surface coatings, fos-
siliferous, few foraminifera (sample number 49F), crypto-
crystalline, nodular, massive, compact and hard, weathered, 5.98
slope forming. .ceececessssccsccsnnnas tseesacssasecsasasnacssss(22.67)

TOP OF SECTION
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Section 20

Location: Approximately 700 m southwest from the village
of Panhwar and 2,150 m southeast from the village
of Karokho across the Indus River.

Topographic Sheet Wumber: 40 C/7
Coordinates: Longitude 68°21'23E
Latitude 25°17'42''N
Northing 848 675 m
Easting 21 75 750 m
Date: November 13, 1987

Unit METERS
Number Description {Total)

BASE OF SECTION

tleting Shale !llember

1. Sandstone, dark-yellowish-orange (10YR 6/6) to grayish-
orange (10YR 7/4), very fine to fine-grained, contains 50
percent quartz, subrounded quartz grains, calcareous,
scattered dark mineral grains, gypsiferous, weathered, 0.40
hard, top SharPeeeecesessesosceccescasecacscssscscssccssoscsssasssces(0.40)

2. Claystone, dark-~yellowish-orange (10YR 6/6) to dark-
yellowish-brown (10YR 4/2), slightly calcareous, sandy,
gypsiferous, scattered gypsum veins up to 0.03 m thick, 1.70
fossiliferous, weathered, friable, soft, base sharp.ececeeceeees.(2.10)

3. Sandstone, very pale orange (1l0YR 8/2) to yellowish-gray
(5Y 7/2), very fine to fine-grained, contains 50 percent
quartz, subangular to subrounded quartz grains, scattered
dark mineral grains, calcareous, clayey in parts, fossili-
ferous, foraminifera, sorted, thick-bedded to massive, 0.70
weathered, top undulatory..eeeseseeeccesceccosssoscsessscnsnssss(2.80)

4. Claystone, moderate-yellowish-brown (10YR 5/4) to moderate-
brown (5Y 4/4), calcareous, sandy, gypsiferous, scattered
manganese surface coatings, glauconite, soft, loose, 3.54
weathered, mostly covered..eiceseescsecscceccccscscsccssssssesness(6.34)

Laki Limestone Member

5. Limestone, moderate-orange-pink (5YR 8/4) to grayish-orange
(10YR 7/4), slightly sandy, scattered manganese surface coat-
ings, fossiliferous, foraminifera (sample number 50F),
abundant burrows, nodular, thick-bedded to massive, hard, 30.78
compact, weathered, base sharp, ledge forming at places......(37.12)
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Unit METERS
Number Description (Total)
6. Claystone, pale-yellowish-orange (10YR 8/6) to dusky-yellow

(5Y 6/4), calcareous, scattered manganese surface coatings, 2.04

very fossiliferous, soft, loose, weathered.......cecieeeeeeee.s(39.16)
7. Limestone, very pale orange (10YR 8/2) to grayish-orange

(10YR 7/4), abundant foraminifera (sample number 51F), very

fossiliferous (sample number $S-20-1), clayey, poorly bedded, 1.20

base sharp and undulatory .. eeseceseesssssscosossssosccocccccsess(40.36)
8. Claystone, moderate-brown (5Y 4/4) to moderate-yellowish-

brown (l0YR 5/4), calcareous, few glauconite grains,

slightly gypsiferous, loose, soft, friable, weathered, top 2.96

sharp and UnduUlatory.eeeeeesesesoscssssssosscsassassnsssssssesaes(43.32)
9. Limestone, very pale orange (10YR 8/2) to white (N9),

scattered manganese coatings, fossiliferous (sample number

S-20-2), foraminifera (sample number 52F), burrowed,

saccharoidal, nodular, thin-bedded to massive, hard, 6.73

compact, weathered, ledge forming in pPartS..cesccecssseessraees(50.05)
10. Claystone, moderate-yellowish-brown (10YR 5/4) to grayish-

orange (l1OYR 7/4), slightly calcareous, sandy, soft, loose, 0.25

friable..0..0.........0..‘....QQ..OQQ....Q..................Q.(50.30)
11. Limestone, very pale orange (l10YR 8/2) to white (N9),

scattered dark mineral grains, cryptocrystalline in parts,

slightly fossiliferous, saccharoidal, wvuggy, poorly bedded 5.31

to massive, hard, compact, weathered, ledge forming...........(55.61)

TOP OF SECTION

62



Section 21

Location: Approximately 300 m northeast from the village of

Panhwar and 1,900 m east from the village of Karokho
across the Indus River.

Topographic Sheet ilumber: 40 C/7

Coordinates: Longitude 68°21'30''E

Latitude 25°18'15''N
Horthing 849 685 m
Easting 21 75 900 m

Date: November 14, 1987
Unit METERS
Humber Description (Total)
BASE OF SECTION
Meting Shale llember
1. Claystone, moderate-brown (5YR 4/4) to moderate-yellowish-

brown (10YR 5/4), sandy and slity in parts, gypsiferous,

scattered manganese surface coatings, contains pale-yellow-
ish-orange (10YR 8/6) very fine to fine-grained sandstone

boulders 2.0 m from base, loose, friable, soft, 7.36
Weathered.: ceeeeeeoeceeceesssessssssssocssossnssoscsssssssscssssss(7.36)

Laki Limestone !Member

Limestone, pale-yellowish-orange (10YR 8/6), weathers gray-
ish-orange (10YR 7/4), sandy, scattered clayey zones, dark

mineral grains, lower 2.0 m is soft and chalky, fossili-

ferous, (sample number S-21-1), foraminifera (sample number

53F), burrowed 2.0 m from base, vuggy, thin-bedded to 18.74
massive, weathered, forms caves NEAr tOP:seecceeccsssssecsssssae(26.10)

Claystone, moderate-yellowish-brown (10YR 5/4), weathers
light-brown (5YR 5/6), calcareous, sandy, scattered dark
mineral grains, slightly gypsiferous, some manganese surface 0.90
coatings, loose, soft, friable, top undulatory, weathered.....(27.00)

0.20
Limestone, loose, forms plateau SUrface.ecicieeeccccccccscssses(27.20)

Claystone, moderate-yellowish-brown (10YR 5/4) to moderate-

brown (5YR 4/4), calcareous, slightly sandy, gypsiferous,

scattered manganese surface coatings, loose, friable, 2.22
weathered, top sharp and UndulatorV.eeeeerseeessoeocssssccccsasl(29.42)
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Unit METERS

Number Description (Total)
6. Limestone, very pale orange (l1l0YR 8/2), weathers grayish-

orange (10YR 7/4), scattered dark mineral grains, chalky,

abundant fossils, numerous foraminifera (sample number 5.01

54F), burrowed, poorly bedded, weathered. .eeeeeeeeessssesesses(34.43)

7. Claystone, dark-yellowish-orange (10YR 6/6) to moderate-
brown (5YR 4/4), slightly sandy, calcareous, gypsiferous, 0.25
loose, soft, friable, weathered...i.ieeeeeeeesesssssonssssssesse(34.68)

8. Limestone, very pale orange (10YR 8/2), scattered dark
mineral grains, saccharoidal, fossiliferous, foraminifera
(sample number 55F), burrowed, nodular in parts, poorly 1.50
bedded to massive, hard, compact, weathered, base sharp.......(36.18)

TOP OF SECTION
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Section 22

Location: Approximately 2,500 m north by northeast from the

village of Panhwar and 1,750 m southeast from the
village of Nahejani !Mian.

Topographic Sheet MNumberxr: 40 C/7

Coordinates: Longitude 68°21'38''E

Latitude 25°19'27''N
Northing 851 860 m
Easting 21 76 240 m

Date: November 20-21, 1987
Unit METERS
Mumber Description (Total)
BASE OF SECTION
Laki Limestone Member

1. Limestone, very pale orange (l10YR 8/2) to white (N9),

chalky, nodular, fossiliferous, few foraminifera, abund-

ant burrows, saccharoidal, vuggy, massive, hard, compact,

weathered, forms ledges in parts, 1.62 m covered at 22.33

baseoo..ooo.....c..ooooooooooooooo.ooocoo.ooooo..000000000000(22033)

Claystone, pale-yellowish-orange (10YR 8/6) to dark-
yellowish-orange (10YR 6/6) to moderate-brown (5YR 4/4),

sandy, gypsiferous, scattered manganese coatings, few

fossils, foraminifera, soft, loose, friable, weathered, 1.84
base sharp, top sharp and undulatoryY.eeeeceoceosocscoccacccacsee(24.17)

Limestone, pale-yellowish-orange (10YR 8/6) to grayish-

orange (10YR 7/4), scattered dark mineral grains, fossil-

iferous, foraminifera, top 0.10 m is dark-yellowish-

orange, cryptocrystalline, thick-bedded, hard, compact, 0.32
weathered, base SharPe.ceececssesececsccececscscoscccncsscsssonsesl(24.49)

Claystone, dark-yellowish-orange (10YR 6/6) to moderate-
yellowish-brown (10YR 5/4), slightly sandy, manganese surface
coatings, scattered gypsum flakes, soft, loose, friable, 1.22
weathered, base sharp, top sharp and undulatoty.eceeeeesceeees(25.71)

Limestone, pale-yellowish-orange (10YR 8/6), weathered, 1.90
mostly Covered...l...llI.ll.l...l........l..llll.........l...(25.61)

Claystone, dark-yellowish-orange (10YR 8/6) to pale-
yellowish-orange (10YR 6/6), slightly calcareous, sandy,

abundant gypsum flakes, few dark mineral grains, loose, 0.30
friable, weathered, mostly covered......oesnenececcesaseeenes(27.91)
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Unit METERS
Number Description (Total)

7. Limestone, very light gray (N8) to white (WN9), clayey in 6.48
parts, fossiliferous, mostly COvVere€d..ceeeseeccassssssssssass(34.39)

TOP OF SECTION
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Section 23

Location: Approximately 6,500 m southwest along a paved
road from the intersection near the village of Khathar
and 3,500 m northeast from the village of Jhangli
Shoro.

Topographic Sheet Number: 40 C/8

Coordinates: Longitude 68°23'46''E
Latitude 25°12'45''N
Northing 839 300 m
Easting 21 79 250 m

Date: November 25, 1987

Unit METERS
Number Description (Total)

BASE OF SECTION

Laki Limestone Member

1. Claystone, grayish-orange (10YR 7/4), gypsiferous, fossili- 2.20
ferous, soft, friable, loose, weathered, toOp SharpPecceecceececss(2.20)

2. Sandstone, grayish-orange (10YR 7/4) to pale-yellowish-
orange (10YR 8/6), fine-~ to medium-grained, contains less

than 50 percent quartz, calcareous, clayey, fossiliferous, 0.35
thick-bedded, weathered, base SharPiccceecesescccsscssccssseasess(2.55)

3. Claystone, moderate-~brown (5YR 4/4), sandy, few dark

mineral grains, scattered gypsum grains, ironstone con- 2.30
cretions on surface, loose, friable, weathered, base sharp.....(4.85)

4, Limestone, pale-yellowish-brown (10YR 6/2) to dark-yellow-

ish-orange (10YR 6/6), fossiliferous, foraminifera, sac- 0.22

charoidal, thin-bedded, hard, compact, weathered.....ceveeeeee.(5.07)
5. Claystone, grayish-orange (10YR 7/4) to moderate-brown

(5YR 4/4), sandy, scattered dark mineral grains, gypsi- 0.75

ferous, loose, soft, friable, weathered...ciceeeeeeceresseeeececeas(5.82)

6. Limestone, very pale orange (10YR 8/2) to pale-yellow-

ish-orange (1l0YR 8/6), chalky, slightly sandy, scattered 2.30
dark mineral grains, fossiliferous, foraminifera, nodular......(8.12)

7. Claystone, dark-yellowish-orange (10YR 6/6) to moderate-

yellowish-brown (10YR 5/4), sandy, gypsiferous, scattered 0.30
dark mineral grains, soft, loose, friable....ceteeeereeeeeeesse{(8.42)
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Unit METERS
Number Description (Total)

8. Limestone, very pale orange (10YR 8/2) to pale-yellow-
ish-orange (10YR 8/6), chalky, nodular, weathered, top 0.75
and base SharDiiceecriecarsesecsssssssscossossssnsansssanssnsnsssssses(9.17)

9. Claystone, dark-yellowish-orange (10YR 6/6) to moderate-
yellowish-brown (10YR 5/4), sandy, soft, loose, friable, 0.80
Vleathered.O.O....OOOO“““‘.“OOOO......““‘.‘".."“““...(9.97)

10. Limestone, very pale orange (10YR 8/2) to white (N9),
chalky, fossiliferous, burrowed, vuggy, saccharoidal, 8.40
massive, soft, cave forming, scattered ledges, weathered......(18.37)

TOP OF SECTION
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